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One secret of the outstanding success of the Easy Wash- 
ing Machine is the special oil used in the gear-case 
assembly. This lubricant is of so high a quality that it 
normally lasts for the entire life of the machine. 

There can be no doubt, likewise, about the lifetime 
performance of the oil seal that keeps this fine oil in, 
and dirt out 

The day-in and day-out utilization of a washing 
machine over long years of household service is a severe 
test of all working parts. Easy Spindriers are famous 
for long and trouble-free performance. A C/R oil seal, 
with Sirvene synthetic rubber sealing member, guards 
this smooth functioning at the very heart of the machine 

the gear case. 

Another example of a leader looking to the leader, 
for research, engineering and manufacture of the high- 


@ More automobiles, farm 


equipment and industrial 
machines rely on C/R oil seals ' 
than on any similar [i 
sealing device. 


THE LEADERS LOOK TO THE LEADER 


EASY 
WASHERS 
use 


Oil Seals 


est type. If you have a particularly tough oil-sealing 
problem, where failure simply cannot be allowed to 
occur, put it up to Chicago Rawhide engineers. This 
sort of thing has been their specialty for 30 years. 

C/R oil seals, the most widely used, are stocked in 
over 1800 sizes covering 16 different types, for immedi- 
ate delivery. Our booklet, “Engineering with C/R Oil 
Seals,” belongs in your files. Allow us to send it to you, 
without cost or obligation. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Aveove OIL SEAL DIVISION Chicago 22, Illinois 
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ITS NEW... 
IT’S FOR MACHINE TOOLS... 


TEE SLLIS 2" high 
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ROSS Introduces Poppet Valve 
TI E LATE AIT IELAI 


Ask Ross for Any Air Ross makes valves only—hundreds of types 


and sizes. Take advantage of the experience 


- gained in over a quarter century of concentra s 
Control Information tion on control and application of air power! 


ROSS OPERATING VALVE COMPANY 


120 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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REVERE MILL TECHNIQUES 


je»ue Q mercan anilary 


Shown here are a few of the more than a thousand of American 
Sanitary plumbing goods made largely of Revere brass plumbers’ 
tube. This tube is mode by special techniques developed by the 
Revere Mills to assure easy fabrication into plumbers’ items. 


Almost every home in this great country of ours has 
plumbing. Most people never give a second thought to 
traps and bends and elbows, sink strainers, flanges and 
so on. But both Revere and American Sanitary Manufac- 
turing Co., Abingdon, Illinois, think a lot about them. 
American Sanitary makes over a thousand such items for 
plumbing, and buys a great deal of Revere brass plumbers’ 
tube, also hexagonal O.D., round I.D. heavy wall leaded 
brass tube for easy machining into fittings. The point 
about this long association between Revere and American 
Sanitary is that Revere uses special mill techniques to 
produce brass plumbers’ tube. These techniques make it 
possible for American Sanitary to produce the bends, 
often at 180°, without cracking, without marring the 
finish. Thus nickel or chromium plating can be carried 
out successfully, and beautiful parts produced, the parts 
that householders admire, and which add to the value of 
both new and older houses. Thus, behind even the most 
taken-for-granted articles there is usually a lot of special 
skill and know-how....If you would like to benefit 
from the capabilities of the Revere Mills, and of the 
Revere Technical Advisory Service, get in touch with the 
nearest Revere Sales Office. See your telephone directory, 
or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
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Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; 
Les Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.~ 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S "MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 


7 


Product Engineering — August, 1953 





IN THIS ISSUI 


Vol. 24, No. 8 August, 1953 


Instruction Manuals by John W. Wight 

Which Characteristics for Hydraulic Fluid? by B. B. Flick 

Cemented Chrome Carbides by J. D. Kennedy 

Product Designs 

Break-Even Charts by W. A. Schuette 

Turbine Pumps Have Their Niche by Arthur B. Olmore 

Dynamic Braking of Squirrel Cage Motors by Samuel Noodleman . . . . 
Basic Principles of Pneumatic Operators by Henry Milo 

Jewel Bearings by R. P. Cameron, Jr 

Magnetic Drum Storage Devices by Robert L. Perkins 

Curved Jaw Stretch Forming by J. S. Corral 

Tensile Testing at High and Low Temperatures by K. W. Mitchell... 197 


Calculation of Dihedral Angles by William W. Johnson 


Review Your Products for Economy by Rex Cleveland 


Highlights 5 Technical News 204 Engineering Abstracts. 268 
Design Perspectives... 135 New Parts and Materials 218 Sans, Souci 
Editorial 139 Meetings 254 New Books 

New Catalogs and Bulletins 


Product Engineeri 
AUGUST, 1953 IM ng 

A McGRAW-HILL PUBLICATION 

Member of Associated Business Publications and Audit Bureau of Circulations 


Vol. 24, No. 8 


Published monthly by McGraw-Hill Publishing Company, 
Ine., James H. MeGraw (1860-1948), Founder. Publication 
office, 
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Mallory 1000 Metal... 
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Recently, samples of Mallory 1000 were placed in the 
atomic pile at Oak Ridge, Tennessee, along with control 
samples of pure tungsten, nickel-tungsten and copper- 
tungsten. After being subjected to a high neutron flux 
density for four weeks, preliminary measurements indi- 
cated two primary radiation products: tungsten (187) 
with a 24-hour half life and tungsten (185) with a 74-day 
half life. Relative radiation intensity of the samples now, 
several months after removal from the pile, represents a 
tolerable time of more than 8 hours at working distances 


of 3 inches. 


High voltage X-ray absorption tests have proved Mallory 


1000 to have about 20% better absorption properties 


An Effective Answer for 
Radioactive Shielding 


Mallory 1000 Metal is a high-density, homogeneous 
alloy of tungsten, nickel and copper fabricated by 
special powder metallurgy meld that make it 
especially well suited for use as an effective radiation 
shielding material. 


than lead when used as a shield for 100 MEV X-rays 
from a Betatron. 


All the tests run by our physicists, engineers and metal- 
lurgists indicate Mallory 1000 to be suitable for use as 
containers for radioactive isotope storage. It is also a 
good shielding material for Betatron, Synchrotron and 
Cyclotron radiation. 

In addition to its superior absorption properties, Mallory 


1000 may be readily machined to complicated shapes. 
within close tolerances and with excellent surface finish. 


For complete information on Mallory 1000 Metal. write 
to Metals and Ceramics Division, P. R. Mallory & Co. 
Inc., Indianapolis, Indiana. 


Expect more ... Get more from MALLORY 


Special Metals and Ceramics 


> 


SERVING INDUSTRY WITH THESE PRODUCTS: 


P_R. MALLORY & CO. Inc 
‘ Electromechanical — Resistors * Switches ¢ Television Tuners * Vibrators 
L L O R Electrochemical — Capacitors © Rectifiers * Mercury Batteries 


Metallurgical—Contacts e Special Metals and Ceramics * Welding Materials 


(Sil anus 


P. R. MALLORY & CO. INC., BATTERY DIVISION, NORTH TARRYTOWN, N.Y. 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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METALLIC MATERIALS 
ALUMINUM BASE ALLOY .... 


.... To be used for electrical conductors, an alumi- 
num base alloy made from 99.95 percent pure Al, 
0.43 percent Fe, 0.32 percent Mg and 0.10 percent Si 
is reported to be superior to the EC grade of alumi- 
num. Known as Cond-Al, General Electric Co., Sche- 
nectady, New York reports the material has better 
creep resistance, twice the yield strength and an 
electrical conductivity of 58.5-60.0 percent as com- 
pared to 61.5-62.5 percent for the EC grade. Fatigue 
strength of Cond-A1 is 10,000 psi at 10* cycles. 


ALTERNATE STAINLESS STEEL .... 


Alternate stainless steel, containing Mn, Cr 
and less than one percent Ni, offers good cold working 
properties, weldability and ductility. Allegheny Lud- 
lum Steel Corp. claims the steel can be used in applica- 
tions where critical requirements include the mechan- 
ical properties of welds, ductility, non-magnetic quali- 
ties and cold working to high strength. The austenitic 
steel can not be used where extreme corrosive condi- 
tions exist. 


STAINLESS ALLOY .... 


.. . « High corrosion resistance, hardenability, and 
machinability in the quench-annealed condition are 
characteristics of a new V2B stainless alloy. Copper 
Alloy Foundry Co., Hillside, N. J., reports that the 
material contains Cu, Mo, Si, and a small amount of 
Be. After machining the steel can be precipitation 
hardened by low-temperature heat treatment, which 
produces no distortion and only a light tinting dis- 
coloration that can be readily removed. The alloy 
does not overage at elevated temperatures it is claimed, 
and can be produced in both cast and wrought form. 
Suggested applications are for valve disks, pump 
impellers, gears and other wearing parts. 


GOLD USED FOR INDUSTRIAL PLATING 


. Gold plating is done from a high cyanide low- 
temperature electrolyte having a gold metal concentra- 
tion of about one troy oz. of metal per gal. Sel-Rex 
Precious Metals, Inc., Belleville, N. J., reports that 
hard bright deposits of 0.001 in. and thicker are 
obtained without difficulty regardless of shape or size 
of the piece. The solution is mechanically agitated 
and operates at normal current densities. Cathode 
efficiency is said to be 100 percent, thus allowing accu- 
rate deposition of plate thickness to meet exact 
specifications. In the electronic field, gold resists 
tarnishing, oxidation and corrosion and prevents wear 
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When requesting further information from companies and organiza- 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appea 


on radar and telephonic parts, including sliding and 
wiping contacts. 


POROUS STAINLESS STEEL .... 


. . » Porous steel is being considered for possible 
application in the nose portion of jet engine air 
intakes, to reduce high skin temperatures and on the 
leading edges of wings and tails. Aircraft Porous 
Media, Inc., Glen Cove, N. Y., claims that a type 316 
steel sheet with 35-40 percent voids has a tensile 
strength of 35-55,000 psi and à modulus of elasticity ol 
about, 15,000,000 psi. An 0.040 in. porous skin will 
allow a flow of 40 cfm /sq ft at a pressure drop of two 
psi or 20 cfm/sq ft with a drop of one psi. The 
material can be formed to a radius three times the 
material thickness and mild drawing is possible. 
First installation is to be made on a Consolidated 
Vultee Aircraft Corp. F-102 high speed delta wing 
interceptor. 


NONMETALLIC MATERIALS 
TOUGH SILICONE COATING .... 


.... Silicone rubber coating, useful for avionic and 
other applications, is claimed to have greater tough 
ness and higher dielectric rating than other coatings. 
GE reports that its rated physical and electrical 
strength are retained from —60 to 316 C. It can be 
used for engine gaskets and flexible heater ducts and 
wide application is expected in Class H insulation in 
equipment exposed to moist, hot conditions. 


NEW SYNTHETIC RUBBER .... 


.... The basic ingredients of the polyester rubber 
are ethylene glycol and propylene glycol. The poly- 
ester is then treated with diisocyanate which stops the 
solidifying reaction of the chemicals; the amount deter- 
mined by the “reaction factor’, the secret of the 
development. The Goodyear Tire and Rubber Co., 
Akron, Ohio claims the rubber has twice the abrasion 
resistance of the best cold rubber, stands up against 
oil as well as neoprene and resists oxidation with the 
best butyl and acrylate rubbers. Its tensile strength 
is 50 to 100 percent greater than other types of rubber- 
like materials. 


GASKETING MATERIAL .... 


\ gasketing material, said to be equally effective 
at high or low temperatures is a development of the 
Joclin Manufacturing Co., Hamden, Conn. Called 
Fluorlastic gaskets, the material is a combination of 

" ; p 7 
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Squeeze Play on Plastics 


ACCORDION DOORS-- 


Pulled by Handles-- Rolled on Trolleys 


by KURZ-KASCH — ə ə 


The Newcastle Products Company, originators over 
a decade ago of the Modernfold Door, gave to 
rnodern architecture its soundest solution of space 
saving. Miraculous walls that close for privacy 
—open for that feeling of space! Doors that fold 
compactly instead of sweeping the room (and the 
furniture before it). 

This successful company with its unique con- 
tribution to a brighter plan of living has depended 
on Kurz-Kasch for its moulded plastics for over a 
decade. We have contributed, too—sound advice 
on proper plastics applications; sensible tooling; 
economical production — in short, everything it takes 
to earn a reputation as a solid source of supply. 
Want to try us? For information or a proposal, just 
write or phone. 


Kurz-Kasch, Inc. * 1427 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington, 2-6677 © Rochester, 
Hillside 4352 * Chicago, Merrimac 7-1830 © Detroit, Trinity 3-7050 
© Philodelphia, Hilltop 66472 © Dallas, Logon 1970 * Los Angeles, 
Richmond -7-5384  * St. Louis, Delmar 9577 * Toronte, Elgin 4167 
EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-7751, 
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Teflon and silicone rubber. It consists of long strips 
of foamed silicone rubber wrapped in sheets of Tefion 
and then heat sealed to form an impenetrable 
envelope. Units are intended for use in the chemical, 
pharmaceutical and aircraft industries. 


IRON POWDER DIES . 


. Iron powder mixed with Epon resin can be 
used to increase the life of plastic dies. Kish Plastic 
Co., Lansing, Michigan, claims the material does not 
become brittle, has a high resistance to abrasion and 
increases die life. Dies can be used to make parts from 
aluminum and stainless. 


COMPONENTS 
PRESSURE REGULATOR ... . 


ewe A regulator that maintains pressure at a con- 
stant level regardless of altitude is a. development of 
the Accessory Products Co., Whittier, Calif. The regu- 
lator uses a system of valves that are controlled by 
aneroid bellows. It can compensate for leakage in 
excess of 200 cu in. per min, is suitable for inlet 
pressures from 20 to 1,500 psi and temperatures from 
—65 to 165 Fahrenheit. 


NON-SHORTING ROTARY SWITCH .... 


A single pole rotary switch for the control ol 
complicated circuits in experimental equipment is the 
design of the Shallcross Mfg. Co., Collingdale, Pa. The 
switch, designed for 36 or 60 positions, has a current 
capacity of 30-40 amps. The rotor arm lifts from con- 
tact to contact, instead of sliding, allowing closer 
spacing between contacts without shorting. 


PLANETARY GEAR REDUCER . . 


> A miniature motor-driven planetaxy gear 
reducer designed to provide maximum output in the 
smallest space has been developed by Globe Industries, 
Inc., Dayton, Ohio. The torque output varies with 
the gear reduction up to a maximum continuous of 
1,000 oz-in. Gear system ratios from 17.8:1 to 21,808: 1 
are possible using a 1/100 to 1/150 hp permanent 
magnet d-c motor. The planetary system uses less space 
than a spur gear reduction system. 


AIR OPERATED CIRCUIT BREAKER . 


. Shop air lines supplying pressures of 65 to 100 
psi will operate a new compressed air circuit breaker 
developed by Westinghouse Electric Co. The breaker 
is for arc furnace switching use and with normal 
maintenance should operate for two years before 
replacing contacts or mechanical parts. 
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SHOCK MOUNT .. 


\ special shock mount designed for severe 
vibration and acceleration has been developed by 
Robinson Aviation, Inc., Teterboro, N. J. It is 
designed for isolation vibration and shock for positive, 
negative and radial loads and uses an all-metal cush 
ioning material. Features claimed for the mount are 
non-linear deflection, high damping, low amplification 
at resonance, and good temperature characteristics. 
Load ranges are | to 7 pounds. 


CONTROL TO MONITOR ATOMIC PILES.... 


A packaged automatic control system to 
monitor operation of atomic piles and their related 
processes is a design of Minneapolis-Honeywell Regu- 
lator Co., Philadelphia, Pa. System includes electronic 
instruments to control rate of power generation by 
regulating reactor’s control rods. System is expected 
to be valuable when linked to other automatic equip- 
inent for conversion of nuclear power into electric 
power. 


PROCESSES 
MEASUREMENT OF PLATED SURFACES... 


Thickness of a plated surface has been deter- 
mined with a test setup by the anodic solution method. 
King-Seely Corp., Ann Arbor, Michigan, states the 
method is based on the principle of electrolytic solu- 
tion or stripping of a definite plated area with a 
known amount of current. Accuracy is claimed to 
be + 5 percent. 


TAPPING TITANIUM 


. Cooling, lubrication and removal of chips 
are the three principa! problems involved in the tap- 
ping of titanium. Titanium work kardens rapidly, 
tends to gall, has a low coefficient of expansion and 
poor heat conductivity which aggravate the problem. 
Studies by the Hanson-Whitney Co., Hartford, Conn., 
report that properly ground taps and operating at 
surface speeds of 20 ft per min, using sulfur concen- 
trate or fat oils to which chlorine has been added, 
allows the satisfactorv tapping of titanium under 
commercial conditions. 


MANGANESE RECOVERY 


. The recovery of manganese from steel furnace 
slags and low-grade ore deposits is under investigation 
by The Bureau of Mines. Processes showing the 
greatest promise are flotation and hydrometallurgy 
and pilot plants are operating at Boulder City. 
Investigations arc aimed at developing better and 
cheaper methods of manganese recovery as the U.S. is 
now dependent upon imports for 90 percent of its 
requirements. 

(continued on page 9) 
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for 344 Years ~. 


Industry has come here for the finest 
in surface treatments of metals 


Want a more durable, more attractive paint 
finish on your metal product... to cold form 
metal more efficiently, more economically ... 
to protect iron and steel parts from rust... 
to assure smooth break-in and long service 
on friction parts? 
Parker Rust Proof has products which will 
produce these benefits for you. Bonderite 
anchors paint to metal. Bonderite 
and Bonderlube are helping to 


revolutionize cold forming. Parco Compound 
controls rust. Parco Lubrite retards wear. 
They’re all proven products, easy to use, 
dependable, uniform in results. 

Back of every Parker product and its per- 
formance in your plant is our thorough 
knowledge and wide experience in surface 
treatments for metals. All we’ve learned in 
38 years goes to work for you when you call 
on Parker. 


RUST PROOF COMPANY 
2179 E. Milwaukee, Detroit 11, Michigan 


BONDERITE BONDERITE and BONDERLUBE 
tds io coid forming of metals 


PARCO COMPOUND 
corpo rexstas! pas! best rest resistant 


PARCO LUBRITE 


wear resistant for friction surfaces 
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CHROMIUM PLATING .... 


Crack-free chromium can be deposited by 
using a special chromic bath. United Chromium, Inc., 
Detroit, Mich., claims the plate remains crack-free 
when heated to 1,000 F and in salt spray tests a 0.003 
in. thick coat showed only scattered pin points of rust 
after 100 hr. Plate is dull but can be buffed to a high 
finish and will withstand high external stresses. 


OIL-TIGHT CASTINGS .... 


\ fully automatic process for sealing porous 
aircraft engine castings with liquid synthetic resin is 
being used by Pratt and Whitney Aircraft, North 
Haven, Conn. The process is claimed to make alumi- 
num and magnesium castings oil-tight through 
vacuum-pressure impregnation. After cleaning cast- 
ings are placed in 1,500 gal autoclaves under 28 in. 
vacuum to eliminate air pockets and then a resin, 
3255 Permafil, is introduced under light pressure. 


SILICON PRODUCTION .... 


\ process for the manufacture of pure silicon 
has been developed by the duPont Co., Wilmington, 
Delaware. Output of the pilot plant is now great 
enough to supply extensive research programs in the 
fields of electricity and electronics. Silicon is able to 
withstand higher temperatures and handle more power 
than other semi conductors, and may be a replace- 
ment for germanium in transistors. 


TESTING 
TV FOR TEST CELL VIEWING .... 


Ihe application of television for scanning the 
operation of gas turbines and components is being 
studied at Pratt and Whitney Aircraft's Willgoos 
Laboratory. A compact industrial TV camera is being 
used and a distortion-free picture is received in the 
test cell over 1,000 ft away using a !4 in. dia coaxial 
cable. Improved lighting in the test cell and batteries 
of cameras will permit scanning of the engine from all 
angles. 


WIND TUNNEL . ... 


. 2,500 mph speeds are forecast for the wind 
tunnel being constructed at the Arnold Engineering 
Development Center, Tullahoma, Tenn. Five com- 
pressors are driven by 4 motors whose combined 216,- 
000 hp operate in a common system. Two of the 
motors are rated at 83,000 hp for 600 rpm. One circuit 
will produce speeds ranging up to | 3/5 times the 
speed of sound (Mach number 1.6), and the other 
circuit will produce speeds up to 314 times the speed 
of sound (Mach number 3.5). Air flow into the inlet 
of the compressor will be 13,000,000 cfm. 
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TIN THICKNESS GAGING EQUIPMENT... 


i By using the X-ray principle, The Applied 
Research Laboratories, Glendale, Calif., is producing 
a gage that will measure the thickness of tin on steel 
to accuracies of one millionth of an inch. The meas- 
urements are automatically made while the material is 
traveling at high speed as a continuous sheet. The 
instrument is claimed to have many applications to 
plating and gaging problems in the tin can, aluminum 
foil and other fields. 


RESEARCH ON ALUMINUM PLATE .... 


. . . Investigation into the possibility of electro- 
plating steel with aluminum is being done by the 
Virginia Polytechnic Institute. If a method can be 
found aluminum coatings could be applied to steel 
for the protection of parts against scaling and corro- 
sion at elevated temperatures. 


TENSION TEST EXTENSION INDICATOR... 


.... New indicator for measuring extension under 
load in tension test specimens and for controlling 
auxiliary devices automatically is a development of 
Baldwin-Lima-Hamilton Corp., Philadelphia, Pa. In- 
dicator delivers signals at preset valves of extension. 
Signals are visual, audible and electrical. 


ANALYZER FOR OILS .... 


.... Lubricating oils can be analyzed for metallic 
contaminants with speed and accuracy by using spec- 
trographic equipment with a direct-sparking Rotrode. 
Designed by Allied Research Laboratories, Glendale, 
Calif., method eliminates ashing technique usually 
associated with this type test. Routine analysis of 
lubricating oils, it is claimed, can be made at any time 
because of methods speed and economy. 


TEST OSCILLOGRAPH .... 


\ lightweight oscillograph with 14 individual 
data channels and operating on 24-28 v d-c has been 
designed by Midwestern Geophysical Laboratory, 
Tulsa, Okla. Recording speeds of 1, 3, 615, 13 and 
32 in./sec. are available by gear changes and higher 
speeds can be obtained if desired. The unit weighs 
16 Ib and will hold 100 ft of paper in its magazine. 


MOBILE X-RAY UNIT .... 


. ... Unit is designed for rapid field inspection of 
welds, industrial equipment, power plants and other 
apparatus. North American Philips Co., Inc., Mount 
Vernon, N. Y., reports that the unit has a high tension 
150,000 v output generator within the head of the 
x-ray tube. Entire assembly, complete with controls, 
weighs 223 lb and is claimed to be the smallest and 
lightest unit to be designed. 





DUCTALLOY® CASTINGS GIVE KOPPERS FANS 


f each fan 
de of Ductalloy 
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EASILY CAST, EASILY MACHINED 


High performance fans made by the Aero- 
master Fan Department of Koppers Company, 
used in cooling towers near diesel engines and 
compressors, must withstand considerable ap- 
plied vibration in addition to normal oper- 
ating loads. For this reason cast steel was orig- 
inally specified to provide the necessary hub 
strength; but machining costs were excessive, 
surfaces were poor, and too many castings 
were “lost” when machining revealed hidden 
defects. A switch to malleable iron only 
aggravated the problem of casting sound- 
ness. The answer was Ductalloy 60— 
Brake Shoe’s easily machined high 
strength ductile cast iron. 


MINE SHOP REJECTS ENDED 


Ductalloy 60 is a ferritic iron having 60,000 
psi minimum tensile strength, 40,000 psi min- 
imum yield strength and 10% minimum total 
elongation, all guaranteed. Use of this material 
has virtually eliminated the high scrap loss 
formerly encountered when defects were un- 
covered during machining of castings made in 
either steel or malleable iron. 


your problem —Ductalloy may solve your 
problem if it involves economical production 
of complex metal shapes that are difficult to 
cast in steel, expensive to forge or lacking 
strength in gray iron. Brake Shoe's experience, 
research laboratory and experimental foundry 
are available to help you best utilize Ductalloy's 
unusual combination of characteristics. Write 


for this new technical bulletin today. 
v 


DUCTALLOY castings are made by: 
BRAKE SHOE & CASTINGS DIVISION 
ENGINEERED CASTINGS DIVISION 
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get mooth 
ride on Link-Belt S-815 
flat-top chaia. Economical 
and easily kept clean, S-815's 
one-piece link provides long- 
life handling of containers 
through washing, filing, cap- 
ping, sealing and other operations. 


Here's a smooth-operating, flat-top 
conveyor chain... moderately priced 


LINK-BELT offers 
the chain that’s best 
for every job 

HE many varied drive and 
Tende jobs performed by 
chains and sprockets require dif- 
ferent physical characteristics. The 
S-815 flat-top conveyor chain is 
an example of how Link-Belt 
builds a type and size for every 


purpose. 


No one chain serves every purpose. . 


In addition, every chain in the 
complete Link-Belt line is built 
for longer life. Rigid control of 
raw materials and manufacturing 
processes is your assurance of 
uniformity. 

For all the facts on S-815 flat- 
top conveyor chain, ask for Folder 
2344. And for information on the 
complete Link-Belt chain line, see 
your nearest Link-Belt district 
sales representative. 


LINK-BELT COMPANY: Plants: Chicago, Indi- 
anapolis, Philadelphia, Colmar, Pa., Atlanta, 
Houston, Minneapolis, San Francisco, Los 
Angeles, Seattle; Scarboro, Toronto and 
Elmira, Ont. (Canada); Springs (South 
Africa); Sydney (Australia). Sales Offices 
in Principal Cities. 


LINK{@}BELT 


CHAINS AND SPROCKETS 


. get the RIGHT one from Link-Belt's complete line 


me, Cty My w 


Class 400 swivel chain— Class RC flat-top chain— 
carries cartons, cases, etc. precision made for smooth- 
over paths with both verti- est, -— carrying and 
cal and horizontal turns. long life. 


Malleable roller chain for 
conveyors or inclined ele- 
vators where reduced 
chain pull is desired. 


Class RC universal crescent 
flat-top chain can be used 
for multiplane operation 
traveling variety of paths. 


Class RC crescent flat-top 
chain—travels in horizon- 
tal planes, around corners; 
ideal for bottles and cans. 
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ONE OF THESE 


MAYARI R SHAPES 


MAY GIVE YOU AN IDEA 


dA) ES 


MILL LENGTHS LENGTH .13-0" 


There are dozens of product applications for 
Mayari R cold-formed shapes . . . metal furniture . . . re- 
frigerators ... door tracks . . . storage racks . . . hand 
rails . . . curtain tracks... conveyor systems ... and many 
MILL LENGTHS others that will occur to you when you study these 
drawings. oe 
These shapes are formed or rolled to the exact dimen- LENGTH 10:0 
sions you require, without any waste material. They are 
easy to cut and assemble. And they can be welded by the 
usual methods used for carbon steel. 


16 GA 


Mayari R, our low-alloy, high-strength steel, has a 
yield point of 50,000 psi minimum, almost twice that of 
plain carbon steel. This means that lighter gages can be 
used to reduce deadweight without sacrificing strength. 
Mayari R also has from 5 to 6 times as much resistance 
to atmospheric corrosion as plain carbon steel, and 2 to MILL LENGTHS 
4 times that of copper-bearing steel. 4 
Consider these made-to-order sections with the thought 4 
LENGTH 12-0 of improving the design of your products, reducing dead- 
weight, or cutting production costs. We'll be glad to 


4 help you work out a shape that will meet your needs. 
Get in touch with any Bethlehem sales 
5 office, or write to us at Bethlehem, Pa. mm 
v * STEEL e 
4 LENGTH 13-0 


LENGTH 12-0" 


16 GA. 


LENGTH 13-0 LENGTH 12-0" LENGTH 7-9" 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 


Mayari R ralu TMt. Tingo- longo ading 
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Link-Belt roller chain sprockets 
with taper lock bushings 


ERE'S great news for users of roller chain 
H drives! With the new Link-Belt taper lock 
sprocket, you don't have to fit the sprocket to the 
shaft. These sprockets with their taper lock bush- 
ings give you the equivalent of a shrink-fit on all 
standard shaft sizes. 

Installation and removal are fast, simple. Set 
screws force and hold bushing in tapered bore of 
sprocket, clamp it tightly onto shaft. The full 
length of the bushing supports the sprocket on 


AN IDEAL COMBINATION: 
LINK-BELT PRECISION ; 
STEEL ROLLER CHAIN & 
LINK-BELT SPROCKETS 


i d iio Ra on 
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the shaft. Turning set screws in removal holes 
quickly releases it from shaft. 

What's more, it’s no longer necessary to wait 
while wheels are rebored. You can pick these 
sprockets right off the shelf at your nearby Link- 
Belt distributor or factory branch store. Available 
now are sizes for 12, 5$, 34, 1l and 14-in., single- 
width chains with other sizes to be announced. 


Ask for Bulletin 2449. 


Peal Of 
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ROLLER CHAIN AND SPROCKETS 


(Australia) 
Distributors in Principal Cities. 





BELT 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 
Francisco, Los Angeles, Seattle; Scarboro, Toronto and 
Elmira, Ont. (Canada); Springs (South Africa); 
Sales Offices, Factory Branch Stores and 


V Simplicity in design. 


Y Waterproof moulded 
coil. 


V Lower operating cost. 


Y Minimum lubricating 
requirement. 


V Light in weight. 


V Higher voltage at start- 
ing speeds. 


V Constant spark over 
entire speed range. 


V Compact and sturdy 
construction. 


There is no need for inflation in small engine operating and mainte- 
nance costs if you specify Bendix magnetos. The fact is, a new high 
in dependable performance can be obtained at no extra cost. The 
basic design of these rugged lightweights enables Bendix to meet 
the operating problems of every type of small engine, as well as every 
pricing requirement. If you want to hold down operating costs for 
the small engines you employ, be sure to insist on Bendix —the most 
trusted name in magnetos. Write us for full details. 


™, SCINTILLA MAGNETO DIVISION of 
sone, new vonk 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. AVIATION CORPORATION 
FACTORY BRANCH OFFICES: 
117 E. Providencia Avenue, Burbank, California e 582 Market Street, San Francisco 4, California * Stephenson Building, 6560 Cass Avenue, 
Detroit 2, Michigan. e Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin 
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GOODYEAR INDUSTRIAL PRODUCTS 


q)-Specified 


TYPICAL CUSTOM EXTRUDED PROFILES 


Pansy 


MADE FOR GREATER SERVICE 
through greater service 


Greater service from custom molded or extruded 
rubber parts comes from the greater service 
Goodyear gives you throughout their design and 
production. : 

From drawing board to delivery, your product gets 
the special attention of Goodyear's experts in getting 
the most out of rubber. 


The G.T. M.— Goodyear Technical Man — serves you 
with his long and varied experience in designing 


rubber to do a better job longer in many uses in many 
industries. 


Goodyear's corps of chemists and engineers serve 
you with their complete knowledge of compounding 
and processing rubber to meet virtually any specifica- 
tion or service requirement. 


And thousands of production workers serve you with 
their unparalleled experience in turning out all types 
of rubber parts—on time and on “spec”—with modern 
equipment in modern plants. 


For greater service from parts made of rubber or 
rubber-like plastics—or combinations of rubber and 
metal, rubber and fabric or rubber and plastic, use 
the greater service offered by Goodyear. Consult 
your G.T.M., or write to Goodyear, Molded Goods 
Dept., St. Marys, Ohio or Los Angeles, California. 


YOUR GOODYEAR DISTRIBUTOR can quickly supply you with Hose 
(air, water, steam, oil, special), Belting (V-belts, transmission, 
conveyor, elevator), and other industrial rubber products. Look 
for him in the yellow pages of your telephone directory under 
“Rubber Products” or “Rubber Goods.” 


00D, YEAR 


THE GREATEST NAME IN 


RUBBER 


We think you'll like THE GOODYEAR TELEVISION PLAYHOUSE —every other Sunday—NBC TV Network 
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in automatic transmissions 


Cleaner oil betters performance, lengthens life. But an oil 
strainer can be no better than its wire cloth. So what? So 
what wire, or rather whose wire, makes a big difference. 


Reynolds Wire Cloth is made to meet special-needs 
demands—all the way! From metal to mesh... from wire 
to weave... from ductility to durability. Its specifications 
are your specifications—its quality matches your products’ 


quality. In any industrial application — automotive to agri- 
cultural. 


Fifty-four—that's the measure of Reynolds wire cloth 
manufacturing experience, in years. By any other yardstick 
Reynolds measures up—from research to reliability. Put 
your problem to Reynolds engineers. No cost or obligation. 
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REYNOLDS WIRE DIVISION, wanowarsraNoAno co. DIXON, ILLINOIS 


ATWENIA STEEL..Clifton, N. J. .......................Flat, High Carbon, Cold Rolled Spring Steel 


* NATIONAL-STANDARD. Niles, Mich............Tire Wire, Fabricated Braids and Tape 
Divisions of National-Standard Co. | waguen ruo. MACHINERY. Jersey City, N Jo Metal Decorating Equipment 


WORCESTER WIRE WORKS... Worcester, Mass....Reund and Shaped Stee! Wire, Small Sizes 
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Yes, this Veeder-Root Gasoline Pump Com- 
puter speaks the languages of 144 countries! A 
rugged, accurate mechanism of 800-plus parts, it's 
the modern protection given you by gasoline 
pump manufacturers, gasoline refiners and their 
service-station outlets ...to make sure you get 
full measure in your tank, and the right change 
in your pocket (or you can buy in "even money"). 
And what's more, it underscores the fact that 
"Veeder-Root Counts Everything on Earth"... 
electrically, mechanically or manually... with 
standard and special devices of every conceivable 
type. Do you have a counting problem, in any of 
your defense work or any of your regular produc- 
tion? If so, you can count on V-R to help you in 
every possible way. 


VEEDER-ROOT INCORPORATED 


"The Name That Counts" 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. * New York 19, N. Y. * Greenville, S. C. 
Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 


Counts Leerything on Earth 
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“OK, GEORGE. YOU'VE CONVINCED ME 
THAT A TWO-PIECE SHEAVE GRIPS TIGHTER, 
BUT | DON'T SEE WHAT DIFFERENCE 


eg IT MAKES HOW IT’S ASSEMBLED." 


“THE QD iS ASSEMBLED RIGHT ON 
THE SHAFT, CHARLIE. THAT WAY 
THE HUB STAYS PERMANENTLY 
ALIGNED. YOU MERELY REPLACE 
THE RIM TO CHANGE SPEEDS.” 


“How it’s assembled” 


=. makes a big difference when 
_ =~ 5 you're choosing sheaves! 


ONLY THE RIM COMES OFF. This is done by using 

the heavy assembly bolts as jack screws. Then the : 

sheave slides easily off the tapered hub. No time- Because the famous Worthington QD can be assembied and 
onsumin ing or hammering is required. i ; : J 
ee NT disassembled right on the shaft, your maintenance man can 
change speeds merely by changing rims. The previously 


aligned hub need not be touched. 


On initial assembly, holding alignment of the hub is a snap. 
All you do is tighten the flange cap screw after positioning the 
hub along the shaft. Drifting of the key is prevented by tight- 


ening the set screw over the key. 


THE HUB STAYS PUT—there's no need to remove 
it when changing speeds. When you've finished 
the job, you just replace the rim over it and tighten 
the bolts. Alignment is permanent. 
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You don’t have to wait for Multi-V-Drive Equipment 


Worthington stocks a complete line of QD Sheaves, small 
V-pulleys, and Worthington-Goodyear EC Cord V-belts 


Your local Worthington Multi-V-Drive distributor has a complete 


line of Worthington QD Sheaves, fractional horsepower V-pulleys 
and Worthington-Goodyear V-belts. He’s backed by large factory 
stocks that enable him to fill your order immediately. 


The Worthington fractional horsepower line of V-pulleys includes: 


The QD Junior V-Pulley that will grip the shaft tighter than any 
other V-pulley now available. Its tapered hub is forced tight on the 
shaft and won't loosen due to shock or vibration. 


Machined Steel V-Pulleys—34 inches and under— precision-bored 
for proper fit. Grooves are accurately cut to provide proper seating 
of the belt for longer wear. 


Pressed Steel V-Pulleys of heavy gauge welded steel. Equal weight 
distribution assures accurate balance and vibrationless operation. 


WORTHINGTON-GOODYEAR EC CORD V-BELTS are Cast Iron Bored-to-Suit V-pulleys accurately machined for true 


the only belts available with a single parallel row of running and perfect balance. They come in a full range of sizes with 
low-stretch, high tensile, heavy cord to withstand 
one or two grooves. 


high flexing abuses required of short belts. Tire cord 


ply construction fnsures proper transverse rigidity Ei : : i i 
on longer V-belt drives. Steel Cable V-belts and For prompt deliveries, or further information on any Multi-V- 


HY-T Super Rated V-belts will handle really tough Drive equipment, write to Worthington Corporation, Section 


drives. Prompt service on the complete line. MV.3.2, Oil City, Pennsylvania. "23 


—— WORTHINGTON 


Worthington Standard Products 


— 
on Your Equipment 7,7; pe 


>t = 


Product Engineering — August, 1953 





WHATEVER type of Hoover Motor you select, 
whether it is from the wide-range of ‘‘in-production”’ 
models or “‘custom-tailored” to your own specifica- 
tions... 


HOWEVER you may use that Hoover Motor, 
whether it’s a standard application or a new or special 
one... 


WHEREVER that Hoover Motor may go as 
part of the equipment you manufacture, whether it's 
Topeka, Toronto or Timbuctoo . . . 
HOOVER'S WORLD-WIDE 
SERVICE will guard your good name... . and ours ! 
We will be glad to send you complete information 
about the Hoover World-wide Service System, includ- 
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HOOVER 


Heavy-Duty Electric Motors 


ing a geographical list of all Authorized Hoover Agencies 
not only in the U.S.A., but in Europe, Africa, Australia, 
South America . . . all around the world. Just mail the 
coupon at the right. 


PRODUCTION FOR HOME AND DEFENSE 
Week in and week out, Hoover is producing 
a very substantial volume of essential 
materials for the Armed Forces. 
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for every power need 


up to 5 li.p. 


P———————— 
P. The Hoover Company 
12 Electric Motor Division 
4, 79 Brook Avenue, North Plainfield, N. J. 
Please send me full information about Hoover's World- 
wide Service System. 
Name 


Firm Name 


City Lone State 


lom mmm mmm mmm mm mmm mm =e mo oe oo om on on on oe oll 





Precise control builds satisfied users 


of Seybold paper cutter 


with new Warner Electric Clutch 


WARNER 


electric 


motion control 
6a : 


reduces maintenance— 
eliminates shock to machinery 


safeguards man and machine— 
accurate within .001" 


increases production — 
eliminates down-time 


replaces manual effort and skill — 
positions paper automatically 


Tes easy to operate the improved Series "Sixty" Power 
Paper Cutter. Movement of the back gauge through a 
high speed and creep cycle is precisely controlled by two 
instant-operating Warner Electric Clutches. In fact, 
stops are so precise—within .001”—the machine cuts 


faster, more accurately, with less manual effort and skill! 


In replacing positive-tooth clutches, the Warner fric- 
tion-type units not only improve performance greatly, 
they cut maintenance costs, eliminate down-time for 


Servicing solenoids, and reduce wear and tear on other 


MODEL 500 
ELECTRIC CLUTCH 


machine parts. While the clutch operation is lightning- 
fast, there’s no shock or clashing from the smooth, 
cushioned electro-magnetic engagement. 


Users of the improved Seybold "Sixty" are eathu- 
siatic about the performance of Warner electric motion 
control. Perhaps your machine operations—involving 
speed control, braking, clutching, indexing, rapid 
cyciing, tensioning, synchronizing, or coupling—may 
be similarly improved with only minor design changes. 
Your Warner Representative will show you how! 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 
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di Series "Sixty" Auto-Spacer, manufactured by the 
Harris-Seybold Co., Dayton, Ohio, cuts paper to exact 
lengths and widths. As the carriage travels along the spacer 
bar, it actuates the Warner Electric Clutch, engaging the 
back gauge high speed drive. When carriage contacts the 
stop dog, a second Warner Electric Clutch engages the 
creep speed before the paper is positioned for cutting. As 
the knife returns from the cut, the paper is automatically 
and precisely positioned for the next cutting cycle. 


electric 


motion control 


— 


Warner Electric Brakes, Clutches and Clutch-Brakes tion is accurately controlled to synchronize motions— 
give you new, unique simplicity of design and operation. give exact degree of speed and power required for your 
There are only two main parts, an armature and mag- machine operation. 

net. Operation is by electro-magnetic, instantaneous en- CONTROL ENGINEERING SERVICE . . . Warner of- 
gagement and release of friction surfaces. Torque ratings fers complete application and control engineering 
are extremely high for their small size and light weight. service and field assistance. If you have a clutching, 
No coasting or slipping when “locked in.” Easily de- braking, tensioning, indexing, or speed-control prob- 
signed into original equipment. Readily adapted to lem, consult experienced Warner brake and clutch spe- 
automatic cycles and remote control by limit switches, cialists for reliable recommendations on torque, heat, 
relays, electric eyes, pushbuttons, etc. Rate of applica- electrical controls, capacity, etc. 


en m o m w o e oa Gems Gels oo ——— 


Warner Electric Brake & Clutch Co., Dept. MD, Beloit, Wis. 

[C] Please send your FREE Booklet, WEB 6089. 

C Would like to see working demonstration. 

Firm Name. 

a VOD — 


a SINOS E S 


City. fb. 


— -- -  " "m " "m "" "hm d] 
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Westinghouse 6-Unit 


Oil-Tite Control Station 
Typical special con- 
trol panel with all 
Westinghouse com- 
ponents 


Compare the Westinghouse complete 
control line for any application 
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Westinghouse Oil-Tite* Control Stations 


6 types of operating heads provide unit flexibility: 
1. Selector Switch 2. Standard Head with Contact Block 
3. Mushroom Head 4. Select-O-Push 5. Coin Slot 6. Key- 
Operated Cylinder Lock Pushbutton or Selector Switch 


Westinghouse Controls have proved conclusively mois- 
ture tight. In this test, pushbutton stopped water stream 
300 psi at 3 feet. 
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Interchangeable parts give maximum 
mounting flexibility, speed shipment, 


reduce inventory 


The Westinghouse complete line of Oil-Tite Control 
Stations now offers even greater application flexibility. 
Engineered with interchangeable parts, a Control 
Station may be made up to solve every protection- 
from-oil problem. For applications particularly ex- 
posed to oil, coolants, cutting compounds, water and 
other foreign matter, Oil-Tite Heavy-Duty Control 
Units assure complete protection. 


Standardization of parts spells faster shipment— 
smaller inventories. No need to wait weeks for “special 
orders". No need to carry large inventories of com- 
ponents when a limited number of Westinghouse 
standard parts will meet most requirements. 


Here are the interchangeable elements in the 
Westinghouse Oil-Tite Line: 


STATIONS are available in combinations of one to 
twelve units for surface, flush or panel mountings. 
Enclosures are die-cast—uniform in appearance. Cork- 
neoprene gasket assures positive cover seal. 
CONTACT BLOCKS are box-mounted, eliminating 
wiring between box and cover. May be cover-mounted, 
too. Four types of blocks available. 


OPERATORS are of six types. There are also eight 
contact sequence cams for the selector type operators. 
Accurately machined from castings of a special non- 
growing alloy. Supplied with color-fast plastic buttons 
(eight colors). 

INDICATING LIGHTS are shock-resistant pyrex glass 
which will not change color—resist abrasion. Navy 
type lens in six colors. Visual identification from 
all angles. 

Why not investigate the advantages of standardizing 
on Westinghouse for all your control needs—starters, 
contactors, relays, timers, transformers, terminal 
blocks, Oil-Tite Pushbuttons? Contact your Westing- 
house Representative, or write for DB15-000, 
Westinghouse Electric Corporation, Box 868, 
Pittsburgh 30, Pennsylvania. )-30155 


*Trade- Mark 
you can 6e SURE...i¢ irs 


Westinghouse 





New Buy-word for Top Value 


Us b , SHOLD 


Typical design (above) of SHOLD-A- 
GRIP Bushing and Sprocket with minimum 
number of teeth. 
Typical design (below) of SHOLD-A-GRIP 
Bushing and Sprocket with maximum 
number of teeth, 


SHOLD-A-GRIP Sprockets of any 
commonly used pitch, 44” to 114”, can 
be interchanged on an “extended range 
of shaft sizes. SHOLD-A-GRIP design 
adds many smaller sprocket sizes to 
the interchangeable class. 


V San Engineered originally and specifically 


Example: Sprocket BKSD, 34" pitch, for Sprocket drives, SHOLD-A-GRIP  Bush- 
10 teeth, can be used on 9 different ings are not an “adapted” design. Compare 
shaft sizes, any size from 14” to 1” by 


16ths, by inserting the correct size 2i see why SHOLD-A-GRIP means top 
SHOLD-A-GRIP’ Bushing. efficiency, lowest maintenance costs. 


GEARS è CHAIN and SPROCKETS e RATIOMOTORS e REDUCTORS e BOST-BRONZ Oil-Impregnated BEARINGS è PILLOW BLOCKS e 


Product Engineering — August, 1953 





in Sprocket Assemblies . . . ask for 


-A-GRIP 


Interchangeable Tapered BUSHINGS and SPROCKETS 
You'll be Sure to get... 


a | "Im 
e 
FOR SLIP-PROOF GRIP 


In SHOLD-A-GRIP Bushings and 
Sprockets, you get a taper proved by 
exhaustive overload tests to be the 
optimum for slip-proof grip. When 
screws are tightened the bushing grips 
both sprocket and shaft with maximum 
holding power, even on shafts which 
vary from true diameter. 


ET ut 


Completely engineered and manufactured by BOSTO 


All Bushing and Sprocket tapers are 
machined with integrated and matched 
tooling, to avoid possible variation from 
random production. There is no risk of 
a "rocking" fit. SHOLD-A-GRIP gives 
you fast, free interchangeability, over 
the entire size range. 


[uh 


Tp 
FOR EASY REMOVAL 


Correct taper saves time and trouble in 
removal. Cap screws are removed, then 
two screws are turned into the two 
threaded holes in bushing flange. Tight- 
ening screws releases bushing—quickly. 
easily. 


Because of the unique, patented SHOLD- 
A-GRIP construction, holes for screws 
are in the shoulder. There are no weaken- 
ing holes in the sprocket itself. BOSTON 
Gear quality throughout assures longer 
service life on your toughest drives. 


for 75 years the leading specialists in Stock Gear and Sprocket design. 


Complete information on 
SHOLD-A-GRIP 


Bushings and Sprockets 
is available from your 
Boston Gear Distribu- 


tor, or write 
Gear Works, 
ward St., 


Mass. 


Boston 
71 Hay- 
Quincy 71, 


ASK YOUR NEARBY 


UNIVERSAL JOINTS è COUPLINGS è BALL BEARINGS *« OVER 5000 STOCK ITEMS 
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You wouldn't specify 


Chrome-Moly for 


roofing nails 


. 
. 
*e@eeseese® 


"Why pay for unneeded “specs” 
in ball bearings? 


In many applications where speeds and loads are 
moderate, you don't need a precision bearing. When 
this is the case, Schatz *Commercial" Ball Bearings 
can cut your costs by as much as 8566—without any 
sacrifice in operating efficiency. 

Why are savings like this possible? Because 
"Commercial" Ball Bearings are designed to wider 
tolerances than precision bearings...because they are 
available unground, partially-ground, or fully- 
ground. And, because, in almost all cases, cages are 
not used. 

If you have an application where speeds and loads 
are moderate, it will pay you to look into Schatz 
"Commercial" Ball Bearings. To learn how you may 
save, write for literature described below. 


THE SCHATZ MANUFACTURING COMPANY 
6758 Fairview Avenue, Poughkeepsie, New York 


The oldest, largest manufacturer of "Commercial" ball bearings 


Technical literature available: 

Schatz Catalog 11 contains drawings and specifications of Schatz Ball Bearings. 
Technical Bulletin tells how to determine proper type and size *Commercial" Ball 
Bearing for various speeds and loads. 


Nylon Bearing Parts discusses advantages of nylon parts in “Commercial” bearings. 


28 
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Schatz “Commercial” Bearings 
used on these products 


Dishwashers » Outboard motors 
Automobile steering mechanisms 
Elevators + Box machinery 
Office equipment 
Flexible shafts * Lawn mowers 
Masonry cutting equipment 
Textile machinery * Farm equipment 
laundry equipment 
What about your product? 


SCHATZ 


Commercial 
BRLL BERRInES 
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How much grease will a bearing keep? 


IT ALL DEPENDS upon the application, of course, 
but grease-retaining properties can be extremely 
important in the operation of ball bearings. Auto- 
mobile clutch bearings, for example, must not 
throw grease: if they did, grease would get on the 
clutch, causing it to slip and chatter. 

Federal technicians weigh the specified Federal 
Ball Bearing, run it under actual operating condi- z : 
tions, then re-weigh the bearing on a precision 
balance to determine the amount of grease lost. 

In the case of automobile clutch bearings, grease 4 ederal 
loss cannot exceed four grams! 

Of course, this is only one of the many tests used Ball Bearings 
to prove Federal Ball Bearings—and only one of 
the many reasons you can be sure of top-notch per- 


formance from every Federal Ball Bearing. a 
" One of America's Leading 
The Federal Bearings Co., Inc., Poughkeepsie, N. Y. Ball Bearing Manufacturers 
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Complete Motors...or Motor Parts 


Let your design problem make the choice! 


Standard motors and matched motor 
parts represent only the beginning of 
what R & M is qualified to build! Spe- 
cial R & M fractional-horsepower with 
any housing design—or specially de- 
signed motor parts to fit your housings 
—are regular R & M contributions to 
products such as those listed at right: 


Drills 


The machine that tests motor performance... 

in minutes instead of months! 

Formerly it took months to do a really thorough job 
of calculating motor performance and requirements for 
a given job. Now, using the unique R & M "Electrical 
Slide Rule," the performance of any one motor design 
can be calculated in about 20 minutes! Result? R & M 
can engineer a motor to your exact requirements... 
thoroughly, accurately, and in time to meet your pro- 
duction and marketing schedules! 


Portable Saws 


Nut Setters 
Hammers 
Routers 

Screw Drivers 
Hedge Trimmers 
Lawn Mowers 
Nibblers 

Lock Mortisers 
Valve Grinders 


Vacuum Cleaners 
Files 

Sanders 

Pumps 
Compressors 
Hones 

Business Machines 
Cast Cutters 
Food Mixers 
Polishers 

Planers 


Portable Grinders 
Sirens 

Hair Driers 
Advertising Devices 
Ventilating Equipment 
Oil Burners 

Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 


You can expect quality... 
from every Robbins & Myers motor! 


Here, for example, are some of the quality features 
built into R & M universal motor parts: 


1. Every field coil has paper in the slots—in addition 
to standard taping. More insulation means longer 
motor life, fewer failures. 


2. Insulating material is selected for the job. For ex- 
ample, glass insulated wires are used in sander and 
saw motors. 


R&M motors are varnish-dipped and baked—as 
much as three times when service requires it. 


Standardized commutators and laminations—for 
mass-production at no sacrifice in quality. 


Diamond-turned commutators... for greater con- 
centricity and smoother surface finish. Brushes 
last longer! 


6. Matched Motor Parts are precision-built, 100%- 
tested, dynamically balanced, fully interchangeable. 





How to select the best 
fractional Horsepower 


APPLIANCES 


The most important single factor in motor perform- 
ance is selection of the right motor for the job. That’s 
why R&M offers such a wide variety of types and 
sizes of motors and motor parts. From these many 
standard and special-standard types we can, in most 
cases, help you select the motor to help give your 
product the best all-around performance. 


We Also Custom-Design, Economically! 


Your problem may require a custom-designed motor. 
If so, we’d much rather work out a special motor for 
you than see you take an "'off-the-shelf" compromise. 

Ordinarily the extensive calculations required make 
custom-designing pretty expensive. We've licked that 
problem, too, with the unique R & M "Electrical Slide 
Rule." This is an electrical motor-performance calcu- 
lator. With it, the designer can reduce the work of a 
whole day or two to about twenty minutes! Naturally 
you and we both benefit. 


Some Other Advantages of R&M Motors 


R & M offers some special construction features: extra 
insulation; glass insulation where heat requires it; 
diamond-turned commutators; extra varnish treat- 
ment; a gratifyingly low failure rate. 

As a pioneer in the small motor field, we have de- 
signed and built millions of small motors for thousands 
of different applications. And so we naturally feel well 


RaM MAKES BOTH! 


Fractional horsepower motors and parts 
. +. from 1/200 h.p. 


Integral Horsepower 
motors; famous RAM 
"All-Weather"* motor with sealed 


bearings. Up to 125 h.p. 
* All-Weather” isan R&M trademark 
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qualified, with engineering skill and experience, and ex- 
tensive manufacturing facilities, to do an exceptionally 
good job for you. At least, it won’t cost you anything 
to find out. 


Let Us Tell You More 


Call the nearest branch office for an R & M Motor 
Specialist—or write us for the information in which 
you are interested. Use the check list below. 


@eeeeeeeeeeeeeeeeeeseeeeseeeeeeeeeeeeeesde 


ROBBINS & MYERS, INC., MOTOR DIVISION, 
Springfield 99, Ohio: 


Please send me, without obligation, information on: 
[] Motor Parts for Portable Tools 
[] Universal Motors 
O Capacitor Motors 
] Universal and DC Motors 
R & M "All-Weather" Motors—up to 125 HP 
j Please have a Motor Specialist call 


Product we manufacture: . 
Name 
Company 


Street. 


City & State. 


SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


M 
X Y nI ROBBINS £ MYERS, INC. 
—8 
$ TP ew (Ba 


—— a — — h.p. Electric 


Electric & Hand Moyno 


Propellair Industrial 
Fans Hoists & Cranes Pumps 


Ventilating Equipment 
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Model 6-W Dynamatic Water-Cooled Coupling, driving a No. 8 
National wire jacketing extruder from a 100 HP, 1800 RPM cage 
motor in the plant of a large electrical manufacturing company. 


DYNAMATI WATER-COOLED 
mor 


POWER COUPLINGS 


Adjustable Speed Drive from AC Source 


WIDE SPEED RANGE 


Dynamatic Water-Cooled Couplings provide adjustable speed drive direct 
INSTANTANEOUS RESPONSE from an AC power source for a wide range of industrial applications. 

They transmit rotation from a driving to a driven member without 
ACCURATE SPEED CONTROL mechanical contact, with stepless adjustable control and almost instan- 
STEPLESS SPEED ADJUSTMENT taneous response. A simple method of providing adjustable speed from a 
constant speed source (or vice-versa) with full torque starts. 


SMOOTH TORQUE TRANSMISSION Effective water-in-the-gap cooling permits large capacity in small space; 
TOTALLY ENCLOSED design provides complete protection against atmospheric impurities. 


SIMPLE * QUIET Standard sizes are available for transmitting torques of 50 pounds feet 
to approximately 5,000 pounds fect. Units up to 200,000 pounds feet or 
COMPACT œ EFFICIENT larger can be built to order. 


Write for Illustrated Booklet WC-1 


— — 
YNAMAT|[ CORPORATION + zzz: 
ee eS ee 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers e. Oil Well Draw-Works Brakes e Adjustable-Speed Couplings e Eddy-Current Brakes 
Ajusto-Spedes Shovel Clutches . Press Drives e. Lift Truck Clutches e. Electronic Controls 


> 
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With a background of over 30 years in the 
production of aluminum impact extrusions, 
Alcoa is now utilizing the full capabilities of 
this process to produce still more complex 
parts—faster—cheaper. Basically, impact ex- 
trusion is a simple operation, the combination 
of cold forging and conventional extrusion. A 
slug is placed in a die, a punch rams down onto 
the slug, and the metal, its flow guided by the 
shape of the die, is forced, in a split second, up 
and around the punch. The die forms the 
outer contour of the finished part, the punch, 
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the inner contour. Practically any round, 
square, rectangular, oblong, cup, or shell- 
shaped piece with beaded or fluted side walls, 
or with bosses, recesses, or projections can be 
made by this process. 

New alloys and press techniques enable im- 
pact extrusions to compete with castings, 
drawings, forgings, screw machine products, 
and weldments. As the world’s largest pro- 
ducer of aluminum impact extrusions, we feel 
qualified to tell you... 


What tomorrow’s design supervisors should know 


about Aluminum Impact Extrusions today... 





Industry figures show that as recently as 1946, 95 per cent 


of all the metal going into the impact extrusion process was used 


to make collapsible tubes. But today it is being used to produce 


everything from collapsible tubes to delicate housings for medical instruments 


on up to heavy-duty parts for aircraft. Here, for example, are 


some notable examples of products now being made by this process . . . 


HYDRAULIC PLUNGERS. Used as plungers in 
hydraulically operated landing gear for jet 
aircraft, these are particularly good examples 
of recent developments in the impact extrusion 
process. High strength called for 14S- T6 alloy. 
Formerly hogged out of bar stock, savings as 
a result of using impact extrusions were 
measured in lower costs as well as in conserva- 
tion of strategic bar stock. 


MOTOR HOUSING. Used to hcuse the motor 
for an electronic cooling fan, this part would be 
difficult to produce by any other method except 
expensive forming and assembly operations. 
Ribs serve a dual purpose—as spacers for an 
outside shroud and to add greater surface for 
improved heat radiation. Alloy 2S-F was used 
since strength was not an important factor. 
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DIESEL INJECTOR PART. Good example of 
semisolid impact extrusion emphasizing ma- 
terial economy and elimination of costly 
machining. Topping the solid stem is an odd- 
shaped head into which a depression of special 
contour has been placed. Parts similar to this 
unusual design can often be produced on the 
same presses used to produce more conven- 
tional impact shapes. 
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. . . everything from collapsible tubes 


. . » to heavy-duty parts for aircraft.” 


CAN. Rule of thumb for determining length- 
diameter proportions is about 8 to 1. But this 
part, used by the government, demonstrates 
what latitude can be expected from the ex- 
trusion process providing proper care is taken 
in design and production. Note clean surfaces, 
free of draft, thick base relative to side walls. 





ABOUT COSTS 


If your product lends itself to impact extrusion, 
it can probably be produced faster, in greater quantities 
and at less cost by this method than by any other. 
For example, if you want to produce a simple 
shell or cup-shaped article, the slug for the part 
would probably be in the press for about one second. 
Twenty per cent of that time would be used to form 
the part, the rest for loading and ejecting. 
It’s that fast. It means lower costs, faster 
production, greater quantities. 

Tool and die costs are low, almost always lower than 
for any other process you could consider. 
Impact production eliminates costly multiple-shaping 
operations and assembly. Close tolerances on 
Alcoa® Impacts are strictly maintained. Hence, 
less machining, low scrap loss. 


". .. it can probably be produced 


faster, in greater quantities." 


ABOUT PHYSICAL PROPERTIES 


You've probably guessed that impact extru- 
sions are light and easy to handle in production. 
They also possess the characteristics of forged 
metal— dense, nonporous. Impacts made of 
high-strength alloys such as 75S offer a tensile 
strength of 75,000 psi and a yield strength of 
65,000 psi. Often, they require no machining. 
When they do, it's usually limited to simple 
operations such as drilling and tapping. Sur- 
faces are clean with smoothness ranging be- 
tween 40 and 250 micro-inches, depending on 
variables existing during extrusion and the 
requirements of the job. 

Thick bases, thin side walls free of draft are 
outstanding characteristics of Alcoa Impacts, 


and they are available with close dimensional 
tolerances. Alcoa Impacts have only slight 
piece-to-piece variations. 

Whatever the requirements of your product, 
there is an Alcoa Alloy to fulfill them. 2S and 
3S are probably the easiest to mass produce. 
For most high-strength parts, 61S is probably 
the most suitable. If extreme high strength is 
needed, 14S or 75S alloy should be specified. 
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IMPACT EXTRUSION VS. DRAWING 


Tooling for impacts costs less than for 
drawings, especially where shell length 
requires several draws. When shell length is 
the only consideration, designers usually 
follow the rule that for any shell greater than 
1% to 2 times the diameter, impact 
extrusion should be used. Also, when the 
base must be thicker than the side walls 

or when it must contain bosses, lugs, 
projections, or recesses, only the 

impact process can be used. 


IMPACT EXTRUSION VS. FORGING 


Yield and tensile strengths of impact 
extrusions are comparable to those of 
forgings. An impact extrusion made of 75S 
alloy has strength characteristics 
comparable to 1020 steel, combining 
strength with lightness. 

Alcoa Impacts are invariably lighter than 
their forged counterparts, have superior 
surface characteristics, closer dimensional 
tolerances and require no draft angle. 


IMPACT EXTRUSION VS. MACHINING 


On production runs, similar products can be 
turned out many times faster by impact 
extrusion than by screw machine or turret 
lathe. Here, again, there’s greater metal 
yield, less scrap loss, with most 

scrap recoverable and re-usable right 

in the extrusion plant. 
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IMPACT EXTRUSION VS. CASTING 


A part produced by impact extrusion would 
invariably be lighter than if cast—less 
metal, equal strength—thus raising the 
strength-weight ratio. True, at this stage of 
impact extrusion development there are 

not many parts that could be made by 

both processes. However, where the design 
is within the limits of the process and where 
superior properties are required, the use 

of impact extrusions should be considered. 
Surfaces are cleaner, less machining is needed, 
there’s more metal yield, less scrap loss. 


— 


IMPACT EXTRUSION VS. WELDMENT 


One-piece construction of impact 
extrusions makes them more economical 
to produce than the same product 
fabricated by welding. Rate of production 
is higher, labor costs lower. 

Furthermore, the possibility of seam 
failure does not exist. 





Although few other fabricating processes can 
produce parts with closer tolerances, results 
of present-day Alcoa research indicate that 
tomorrow, Alcoa Impacts with even greater 
dimensional fidelity will be produced more 
consistently, faster, at lower costs. New tech- 
niques are being perfected, such as lateral 
extrusion, where parts having a central hub 
section with arms or spokes of various cross- 
sectional shapes can be produced. 


Today it is common practice to produce 
parts made by a combination of forward and 
reverse impact extrusion in one operation. To- 
morrow lateral extrusion will be commonly 
used. It could conceivably be used in conjunc- 
tion with the more orthodox forward and 
reverse processes to turn out impacts far 
more complex than any yet on the drafting 
board. 

What’s more, the process is expected to be 
further refined to the point where high-speed 
production of complex parts made from high- 
strength alloys will be commonplace. In short, 
Alcoa’s development work on the impact ex- 
trusion process promises to widen its use as a 
fabricating method totally capable of produc- 
ing, on one hand, more precise and, on the other 
hand, more tough and certainly more complex 

impacts—all at lower cost. 


". . . look for impacts 
far more complex than any 


yet on the drafting board.” 
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What Should You Know About Designing 
for Alcoa Impacts Today ? 


Designers once felt all parts produced by im- 
pact extrusion process should have balanced, 
symmetrical cross sections. But today, at 
Alcoa, it is not unusual to see parts with un- 
symmetrical cross sections in production. 

Alcoa Impacts with their forged bases and 
extruded side walls have wrought metal char- 
acteristics. If your product requires such 
properties, take a close look at impact ex- 
trusion. 

The most important point, however, that 
designers should keep in mind is that while 
impacts can be produced from high-strength 
alloys such as 14S and 75S, it is best not to 
specify their use unless product application 
specifically calls for the high strengths these 
alloys offer. As side walls get thinner and alloys 
stronger, forming pressure must necessarily be 
increased. This means lower production speeds, 
higher per-piece costs. Should high strength be 
needed, however, and if your product suits 
the process, it would probably still be more 
economical for you to utilize the impact ex- 
trusion method in favor of any other. 

On reverse extrusions, maximum length is 
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related to the slenderness ratio of the punch 
and should not exceed 6-8 times the punch 
diameter for the higher-strength alloys. Gener- 
ally, if these values are exceeded, the punch 
has a tendency to wander, causing wall thick- 
ness variation. On forward extrusion, parts can 
be made to lengths many times the diameter, 
provided there is sufficient space into which 
the extrusion can flow and if the stroke is long 
enough to allow the part to be ejected from 
the die. When the inside diameter of an im- 
pact is greater than three inches, it’s best to 
use a taper at the bottom to facilitate metal 
flow and to decrease punch wander. 

Alcoa Impacts can be finished in a wide 
variety of attractive as well as functional 
finishes. They can be dipped, polished, satin 
finished, enameled, lithographed, lacquered, or 
given the special Alumilite* finish which pro- 
vides a much harder oxide protective surface 
than that which naturally forms on aluminum. 
The smooth surface, characteristic of all im- 
pact extrusions, regardless of alloy used, takes 
all these finishes well. 


*Trade Name of Aluminum Company of America 





In this small space, it would be virtually 
impossible to cover all phases of the impact 
extrusion process or illustrate all the possible 
uses to which it can be put. 

Should you have further questions, 
write on your company letterhead to 
ALUMINUM COMPANY OF AMERICA, 1992-H 
Alcoa Building, Pittsburgh 19, Pennsylvania, 
for your free copy of Alcoa’s book, Alcoa 
Aluminum Impact Extrusions. 


Better still, contact your local Alcoa sales 
engineer. He's listed under "Aluminum" in the 
classified section of your telephone book. 
Whether you plan to buy aluminum impact 
extrusions tomorrow, next week, or a year from 
now, he'll be glad to discuss your production 
problem with you. That's his job. 
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Saved, 


/ thousands of man-hours... thousands of bearings... 
thousands of dollars! 


ALEMITE OIL-MIST 


the most 


Z MULTIPLIES Bearing Life! 
Z SLASHES Product Spoilage! 
3 BOOSTS Machine Output! 
It’s almost unbelievable, but the record proves it’s 


true! Oil-Mist has literally saved thousands and thou- 
sands of dollars. Even more important is the equally 


efficient machine lubrication ever devised! 


ing life and decreased product spoilage has paid for 
installation after installation in a matter of weeks. 
This is a completely new, amazingly simple, system 
of lubrication. Easy to incorporate into new projects, 
just as easy to use in modifying existing designs. 
Oil-Mist applies a constant, clean, cool film of oil uni- 
formly to working parts—groups of bearings, slides, 
chains, gears—wherever needed. And in the form 


impressive record of increased production. Increases 
impossible without this completely new conception of 
lubrication. This increased production, increased bear- 


needed —liquid, spray or mist. The lubricator has no 
moving parts .. . operates on compressed air, is com- 
pletely automatic, completely foolproof! 


HOW IT WORKS: The Qil-Mist Lubricator atomizes oil into 
microscopic particles which are carried 

in the air stream and distributed 

through tubing to bearings. 


Oil-Mist airborne lubrication is 
accomplished this way: Compressed 
air entering the unit passes through 
air regulator (1) and air gauge (2 

As this air passes through venturi (3) 
it draws oil from reservoir (4). Oil flow is 
set by knob (5). The mixture of air and oil 

from the venturi is thrust against baffle (6 

Only the most minute, lighter-than-air 

particles are blown through outlet (7) into 


delivery line to lubricate bearings 


Alemite Oil-Mist offers these lubrication advantages 


Automatic Lubrication * Continuous Lubrication * Eliminates Guesswork * Greater Safety 
Cuts Oil Consumption up to 9096 * Extension of Bearing Life * Stops Oil Drippage 
Reduction of Bearing Temperatures * Manpower Savings * Elimination of "Down- y 
Reduction in Number of Lubricants * Protection from Contamination 


delivers oi 
to bearings 3 ways! 


1. Oil-Mist as Such. Most commonly ap- 
plied to any type of anti-friction bear- 
ing — ball, roller or needle. 


LUBRICATOR SPECIFICATIONS: 


* Oil-Mist outlet !4" fem. p.t. Air gauge registers to 
50 psi. Operating air pressure — 5 to 20 psi. 


* Air regulator (A) reduces from pressures up to 2. Oil in Spray Form. For open and en- 


200 psi. Normal air consumption —.7 to 1.2 cfm. 
* Range of oils handled — to 1,000 sec. (S.U.V.) 
@ 100°F. 
* Oil reservoir (B) capacity 12 oz. (approximately 
1 week supply). Intake filter screen — 70 mesh. 
Fill plug — %6”. 
* Material — die cast aluminum body with nylon plastic 
window. 
* Baffle-type water separator (C) —automatic self-dumping. 


closed gears and chains. Nozzle par- 
tially condenses mist so that it can be 
directed on to a concentrated area. 


3. Oil-Mist Condensed. For plain bear. 
ings, slides, ways, vees, cams and roll- 
ers. In these applications, condensing 
fittings convert oil-mist to liquid oil. 


Requires no manual attention — no filter elements to replace. 
Air inlet 1⁄4” fem. p.t. 

* Solenoid Control (D) starts system automatically when machine starts 
— foolproof. 


Alemite OIL: MIST Lubrication 
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Write Today! This Oil-mist Catalog 
and Engineering Data Book is FREE for 
the asking. Write new for your copy. 
Alemite, Dept. 1-83, 1850 Diversey 
Porkway, Chicogo 14, lilinois. 
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"They are dependable, long-lived 
and the cage design insures 
perfect alignment of rollers". 


— reports American Tool Works Company 


Orange Cage Design prevents roller skewing 


T Orange Cage Type Needle Bearings, the rollers are held in TRUE RUNNING 
alignment by retaining pockets of an anti-friction, non- IN ANY POSITION 


ferrous cage. The cage guides, but does not wear on rollers. — vertical, tilted, horizontal 


—on overhung mountings 
—at relatively high speeds 


With roller skewing eliminated, Orange Cage Type Needle Bear. 
ings permit you to gain the high load capacity and space savings 


of needle bearings on many applications heretofore unsuited to 


conventional types. * 


Less affected by misaligned 
mountings or uneven loading 


The Orange cage design is time-proven—has been used success- 
fully for years on numerous installations, in all types of well- 
known equipment. Investigate them for your own products. 


ineering Data f v 
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G-E cord helps today’s 
appliances do a better job 


General Electric rubber-jacketed cords, designed for today’s appliances, 
are built to take day-to-day abuse. One example is G-E Type SV cord... 
a lightweight, flexible cord particularly designed for use on vacuum cleaners, 
food mixers, office machines, and similar light-duty equipment. The com- 
plete line of G-E Types S, SO, and SV cords will provide you with a depend- 
able, flexible cord for practically any type of light-, medium-, or heavy-duty 
electrical appliance or industrial equipment. G-E cords are available in 
several types of conductors and in a wide variety of wire sizes. 


On your assembly line 


The tinned-copper conductors of most sizes and types facilitate connections 
and reduce assembly cost by eliminating the necessity for a cotton separa- 
tor. The rubber insulation strips cleanly. You'll get economical assembly 
when you equip your products with G-E rubber-jacketed cords. For more in- 
formation, write Section W60-867, Construction Materials Division, General 
Electric Company, Bridgeport 2, Connecticut. 


* Registered Trade-mark General Electric Company 


Y 
IS. z Ot can put Joe conflilence in — 


GENERAL QD ELECTRIC 
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AND 


CABLE IDEAS 
for Product Designers 


Magnet Wire: For Class H appli- 
cations (for 180 C and even higher 
temperatures) G-E Deltabeston* 
is supplied with silicone-varnish 
impregnation. This applies to 
Deltabeston magnet wire insulated 
with either glass or asbestos. 


Handy Booklet: 24-page booklet 
for product designers. Contains 
charts, specifications, applications 
for the standard line of G-E wires, 
cables, and cords. For daily ref- 
erence. Write for your copy. 


Special Applications: Call on G.E. 
when your application requires a 
special cable construction. We 
have assisted many designers in 
the past. We want to help you. 


Flamenol: General Electric's 
Flamenol* appliance wire has 
long-lasting, thermoplastic insula- 
tion. Flamenol wire is almost com- 
pletely resistant to oils, acids, 
alkalies, moisture, ozone, and sun- 
light — will not support combus- 
tion. Where long life is important 
and space is limited, G-E Flamenol 
wire may be your answer. 
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Of all structural metals, magnesium is the easiest 
to machine. Heavier depths of cut and higher rates 
of feed than are used on other metals are possible 
when machining magnesium. 


With increased machining speeds, magnesium 
helps you realize savings in production costs, par- 
ticularly when extensive machining operations 
are required. 


Magnesium cuts freely, too, assuring increased tool 
life. In fact, the life of high-speed steel cutting tools 
when machining wrought magnesium equals the 
life of carbide-tipped tools on other metals. 


<> 


MAGNESIUM OFFERS YOU 
SUPERIOR MACHINABILITY 


Increased tool life and lower 
machining costs are possible 


Excellent surface finish is obtainable when machin- 
ing magnesium because there is no tendency for 
metal to tear or drag. Extremely accurate parts with 
dimensional tolerances of only a few ten thou- 
sandths of an inch can be made by standard 
machining operations. 


Free Book: “MACHINING MAGNESIUM’. This fact-filled 
book will give you complete data on all machining 
operations with magnesium. It also includes in- 
formation on tool design, coolants and shop prac- 
tice. For your copy, call your nearest Dow sales 
office or write THE DOW CHEMICAL COMPANY, Mag- 
nesium Department, Midland, Michigan. 


you can depend on DOW MAGNESIUM 
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PACKARD —— m 
ELECTRIC MOTORS — 


Manufacturers who produce motor-powered products in volume 
know from experience the advantages of using motors of 
Packard Electric. A motor especially adapted to the product 
fits better in the space available . . . provides correct starting 


WATER PUMPS 


LAWN MOWERS 


OIL BURNERS 


and operating torques . . . is built to stand up on the job. 


If you manufacture a motor-powered product, Packard Electric m 
engineers can help . . . can design the motor that will assure 
you of satisfactory product performance for your customers. 
And Packard Electric, with its tremendous facilities, can mass — 
produce the motor for you—at low cost. 


That’s why we suggest you talk with Packard Electric about any 
: s : i BENCH TOOLS 
motor problem. Packard can provide the right motor for you. 


VENTILATING UNITS 
DISPOSAL UNITS 


COMPRESSORS 
DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS MAKING MACHINES 


CREAM SEPARATORS 


Packard Electric Division 
General Motors Corporation 
Warren, Ohio 
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THE DOCTOR’S DOCTOR 


a is more to the selection of tube than meets the eye. 


ED EE TDD SS 


You will readily agree that first you must learn “where the tube 
will be used—and under what conditions” before you are able to 


select the proper tube. 


Some have aptly termed us the “Doctor’s Doctor”. On modest 
reflection, we accept the designation and the responsibility of pre- 
scribing the correct tube for specific applications much as “The 


Doctor’s Doctor” 


Having performed countless “cures” we have natu- 


rally earned the reputation throughout industry. 


And why not? Today's "cures" result from vester- 
day's education—encompassing over 36 years’ ex- 
perience in tube manufacture and tube application. 
Many of the "cases" we have encountered during 
this long period were of the very kind from which 


you may now be seeking relief. 


Whenever you face the problem of selecting tubes of the right alloys 
with respect to the materials they must handle under certain con- 
ditions, you'll find it most practical to invite our Customer Engineer- 


ing Service to have one of our specialists counsel with you. 


Any of these tubes can be delivered to you immediately from our 
nearest Mill or Mill Depot, or they can be fabricated to any desired 


form according to your blueprints. 


WOLVERINE TUBE DIVISION 


“ms of CALUMET & HECLA, INC. 


Manufacrurers of Quality-Controlled Tubing 
1415 CENTRAL AVENUE > DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Saded offices p d Céie4 


EXPORT DEPT. 13 E. 40th St. New York 16, N. Y. 
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Ten different Hyatt Hy-Load designs, each 

in a variety of widths and sizes, assure you the 
right bearing for every radial need. 

Four Hy-Load designs have separable inner 
races, two have separable outer races and four are 
non-separable. All are high-capacity, cylindrical 
roller bearings for the heaviest radial loads 

and light or intermittent thrust loads. 

All separable parts are freely interchangeable 
within the same size. This permits non- 

selective fitting after pre-assembling the two 
bearing parts in separable machine elements. 
Whatever your radial load problem, Hyatt 
Hy-Loads or some of the other types of 

Hyatt bearings can provide the answer. Because 
Hyatt offers industry’s most complete line 

of straight radial roller bearings. Hyatt Bearings 
Division, General Motors Corporation, 

Harrison, New Jersey. 


-— msc 


Product Engineering — August, 1953 





REMARKABLE DESIGN 


NEW SILICONE 


DEMONSTRATED BY TEST... 


SE-100—IDEAL FOR ELECTRICAL 
AND MECHANICAL APPLICATIONS! 


General Electric's new silicone rubber coating 
compound, SE-100, combines outstanding heat re- 
sistance, electrical and physical properties for a wide 
variety of electrical and mechanical applications. 
SE-100 may be coated on glass or organic fabrics for 
service at high or low temperatures or where resistance 
to weather, ozone, corona or chemicals is required. 


High temperature resistance: Elevated temperatures have no appreciable effect on 
the 1000-1200 volts per mil dielectric strength of glass cloth coated with SE-100. 


SE-550—STILL FLEXIBLE 
AFTER 24 HOURS AT —120 F! 


G.E.’s new extreme low-temperature silicone 
rubber, SE-550, combines high strength and elonga- 
tion with maximum low-temperature usefulness. 
SE-550 shows practically no increase in modulus at 
—100 F and retains useful flexibility at —120 F. This 
flexibility is achieved without sacrifice of high- 
temperature resistance or any of the other desirable 
properties inherent in silicone rubber. 


Flexible at —120 F: A glance at the blue curve shows the difference (Young's 
Modulus in flexure) of SE-550 versus organic rubber after 24 hours. 


SE-360 —MORE ''COME BACK" 
THAN ANY KNOWN RUBBER! 


G. E.'5 new low compression set silicone rub- 
ber, SE-360, is designed to provide more positive 
sealing action in parts subject to compression at 
elevated temperatures. In addition to its outstanding 
low compression set, SE-360 has unusually low 
shrinkage when cured. This means parts with more 
uniform properties, closer tolerances and opportunities 
for your fabricator to cut scrap loss. 


Compression test: Same-size pieces of ordinary silicone rubber and SE-360 are com- 
pressed for 22 hrs. at 350 F. Note how SE-360 (right) "comes back''to original size. 
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POSSIBILITIES OF THREE GREAT 


RUBBER COMPOUNDS 


CONFIRMED BY APPLICATION 


G.E.'s SE-100 silicone rubber 
is finding steadily increasing appli- 
cation in the electrical industry for 
coating cloth, tapes and sleeving; 
for coating glass-served wire; for 
encapsulating coils. Among the 
many mechanical uses for SE-100 
are ducts and tubing; gaskets and 
seals; diaphragms. 


FOR MORE INFORMATION 


about these new G-E silicone rubber com- 
pounds, just mail the coupon! You will 
also receive a free copy of “Imagineering 
with Silicone Rubber” which describes 
other G-E silicone rubber products and 
tells how you can put them to work. 


Go CAN put jour confadence 222 — 


GENERAL CD ELECTRIC 
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Gaskets for emergency hatches 
(shown here at 50 below zero F) 
astra domes and access windows on 
the Douglas Globemaster are now 
made of G.E.’s SE-550 silicone 
rubber because it remains flexible 
and maintains a seal at extremely 
low temperatures; does not stick 
to metal after long inactivity. 


O-rings, gaskets and seals 
are being designed with G.E.'s new 
SE-360 silicone rubber for applica- 
tions where sustained resilience at 
high temperatures is required. Air- 
craft, automotive and railway de- 
sign engineers find SE-360 ideal for 
jet engine parts, transmission seals 
and Diesel gaskets. 


CLIP AND MAIL TODAY! 


( 


General Electric Company 
Section 353-6B 
Waterford, New York 


Please send me product data on ( ) SE-100 
) SE-550 ( ) SE-360, including a free 
copy of "Imagineering with Silicone Rubber." 
I want this information for ( ) Reference pur- 
poses only ( ) An immediate application on 


- 
2 
5 
eo 
e€9 2» 999999979799? 9»9»99»99?^9^9^969 


. 
o URL ene State 


(in Canada, mail to Canadian General Electric Company, Lid., Toronto) 


* 9999 * 2999799929599 9797 999 


> 
o 





... For Ease of Mounting... choose... 


HEIM Spherical Bearing Rod Ends 


Designed for general use in pressing the more difficult small lays on uniforms, 
smocks, and house dresses, and for finishing small garments such as shorts, blouses, 
and children's dresses, the ‘Prosperity Utility Oval Shaper with Square Ends Press" 
uses Heim Rod Ends as the end members of the connecting link between the 
hydraulic check and other operating parts. 


Heim Rod Ends were chosen for this important 
linkage not only for their ease of mounting, but because 
their self-aligning feature was required to 
compensate for the hydraulic check link and the 


operating levers swinging out of plane with each cther. 


To familiarize prospective users of Heim Spherical Bearings and 
Rod Ends with the unique, single ball construction, we would 
like to mail you a free sample. Or write for the complete catalog 
of Heim Bearings. 


THE HEIM COMPANY FAIRFIELD, CONNECTICUT 
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FARVAL SPRAY VALVES 
save 95% of lubricant 
and do 10076 better job 


OUNT the number of open gearson your machines. 

Multiply the amount of grease required for these 

gears by 95% and you'll have the savings in lubricant 
alone which Farval Spray Valves can bring. 


Even more important than lubricant saving, the 
Farval Spray Valve spreads and maintains a uniform 
thin film of oil or grease evenly over all bearing areas 
—eliminates friction, increases efficiency, lowers 
power costs, reduces wear. 


The Farval Spray Valve System is designed espe- 
cially for lubricating open gearing and slide surfaces. 
Using an adaptation of the familiar Dualine Valve, 
this system sprays oil or grease from-nozzles in just 
the right amount and at any desired interval. 


No more wasteful hand paddling of lubricant on 
gear teeth with the hope it will spread itself uniformly. 
No more blobs of grease splotching up the floor— 
creating safety hazards. The Farval Spray Valve Sys- 
tem has proved it can maintain a clean, even film of 
lubricant at all times while machines are in operation. 
No waste. No mess. No trouble. 


Farval Spray Valves can be inserted in a regular 
Farval Dualine System wherever compressed air is 
available. Or a complete Farval Spray Valve System 
may be installed, consisting only of Spray Valves 
served by a manual or automatic pumping unit. As 
indicated in the sketch at right, compressed air is 
directed through the Spray Valve, which meters air 
to the delivery nozzle at the same time that the lubri- 
cant is metered. Positive cut-off after delivery elimi- 
nates bleeding. 


Why not insure that your open gearing and slide 
surfaces get the lubrication they need? Write for a 
copy of Farval Spray Valve Bulletin No. 60 today. 
The Farval Corporation, 3279 East 80th Street, 
Cleveland 4, Ohio. 


Affiiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 


MARA 
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Centralized Lubrication 


4 FARVAL — Studies in 
No. 149 


GREASE 
UNE 


FROM AIR SUPPLY 


DUAL LUBRICANT 
SUPPLY LINES 


Drawing shows component parts of the Farval Spray Valve 
Centralized System of Lubrication—manval pumping sta- 
tion, dual lubricant lines, compressed air line, single Spray 
Valve and nozzle. Both automatic and manual systems in- 
stalled three years ago are in operation today, prolonging 
gear life, saving labor and lubricant. 





Controlling the punch 


of mighty 


heavyweights...with g 


A Complete Drive Service 
Multiple V-Belts 

F. H. P. Belts, Sheaves 

Flat Belting and Belting 
Special Purpose Belts 


Note the U.S. Rainbow V-Belts in multiple drive on 
these presses. The monster at the right has a capacity 
of up to 3000 tons 


“U.S.” Research perfects it... 
“U.S.” Production builds it... 
U.S. Industry depends on it. 


These powerful presses, used for forming steel, exert tremendous 
forces. The V-Belts that transmit this power must be capable of han- 
dling great shock loads. The belts designed by United States Rubber 
Company for these presses have the right strength and dependability for 
the job. Each belt has the unique Equa-Teasil Cora Section that scien- 
tifically distributes the load to insure efficient pull with minimum 
stretch. Protective jackets increase the grip while keeping out dirt and 
prolonging wear. For large or small drives, you can depend on the qual- 
ity of U.S. Rainbow V-Belts. Order from your jobber or contact any of 
the 25 "U.S." District Sales Offices, or write to address below. 


UNITED STATES RUDS ESR $0O0OwWFANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting * Expansion Joints * Rubber-to-metal Products * Oil Field Specialties * Plastic Pipe and Fittings * Grinding Wheels + Packings * Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings * Conductive Rubber * Adhesives + Roll Coverings + Mats and Matting 
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Where can you use 
9 this simple 
fastener ? 


No threading, peening or precision 
drilling with ROLLPIN 


Rollpin is driven into holes 
drilled to normal production- 
line tolerances. 


Rollpin is the slotted tubular steel pin with chamfered ends that is 
cutting production and maintenance costs in every class of industry. 

This modern fastener drives easily into standard holes, com- 
pressing as driven. Its spring action locks it in place— regardless of 
impact loading, stress reversals or severe vibration. Rollpin is 


readily removable and can be re-used in the same hole. 


If you use locating dowels, hinge pins, rivets, set screws—or 
straight, knurled, tapered or cotter type pins— Rollpin can cut 


your costs. Mail our coupon for design information. 


— — it = 


Rolipin fits flush . . . is vibration-proof. 


Elasti: Stop Nu? Corporation of America 
Dept. R16-82, 2330 Vauxhall Road, Union, N. J. 
Please send me the following free fastening information: 


DC Rolipin bulletin O Here is a drawing of our 


product. What fastener 
O Elastic Stop Nut bulletin would you suggest? 


a a 
TRADE MARK 


Firm 


Street 





EE a NDA 
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This NEW 


25-WATT Power Rheostat 


Makes The Mallory 
Line Complete 


FULL range of 8 different sizes of Mallory Power Rheostats, 
LA from 25 to 500 watts in a wide range of resistance values, is 
now available to meet all your requirements. 


Mallory Rheostats give vou the advantage of more precise 
linearity, because of the extreme accuracy of Mallory’s exclusive 
wire winding technique. 


They also give long dependable performance, because each Mallory 
Rheostat is designed for adequate ventilation ... windings are 
sealed into position around a high quality ceramic core by a 
protective coating of porcelain vitreous enamel . . . all cur- 
rent carrying parts are insulated by dimensionally 

stable ceramic parts. 


Mallory Power Rheostats can be supplied in 
tapered windings and tandem construction. 
For complete details, let us send you 
a copy of a new Technical Bulletin 

on Power Rheostats. 


THE HINGED CONTACT ARM 
is another important feature . . . exclusive with Mallory. 


It maintains constant contact pressure, yet permits 
easy inspection and cleaning of the brush. 


'The tension spring carries no current. There is no danger 
of annealing during overloads. 


Springs are preset to optimum tension in relation to 
wire size and current rating. 


Expect more... Get more from MALLORY 


Electromechanical — Resistors e Switches e Television Tuners + Vibrators 
Electrochemical — Capacitors + Rectifiers + Mercury Batteries 
Metallurgical —Contacts « Special Metals and Ceramics + Welding Materials 


PR MALLORY &CO Inc Y SERVING INDUSTRY WITH THESE PRODUCTS: 


ALLO 


MALLORT - à Co INWITNNAPOLIS 6 INDIANA 
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Restores worn car wheels automatically 
... with help of TIMKEN" bearings 


HIS Niles 52” car wheel lathe, 

manufactured by Baldwin-Lima- 
Hamilton Corporation, roughs and 
finishes worn car wheels automatical- 
ly—all in one operation! A hydraulic 
stylus follows a predetermined con- 
tour of the profile. Special microm- 
eters and calipers measure and gage 
the wheels to determine the amount 
of material to be removed in re-pro- 
filing the wheel contours. 


To maintain the high precision 
necessary, Niles mounts the lathe 
spindle on Timken® tapered roller 
bearings. Because of line contact be- 
tween their rollers and races, Timken 


precision bearings have extra load- 
carrying capacity. Their tapered con- 
struction takes both radial and thrust 
loads, permits pre-loading to any 
desired degree. Result: deflection is 
minimized, long-lasting accuracy is 
assured. 


To help turn the heavy load of the 
wheels and axles smoothly, Timken 
bearings are also used in the drive. 
They hold shafts in alignment, in- 
suring accurate gear mesh, 
gear life. 


longer 


Timken bearings are easy and less 
costly to assemble. Manufacturing 


OLE EET 


N as a 
S * E ES SN IZ 


EE EEE 
t lillie — 


costs are reduced. Auxiliary thrust 
bearings are eliminated, maintenance 
is simplified. 

No other bearing can give you all 
the advantages of Timken bearings. 
Make sure you have them in the 
machine tools you build or buy. Al- 
ways look for the trade-mark“Timken” 
stamped on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address: 
"TIMROSCO". 


This symbol on a product means 
its bearings are tbe best, 


á — E F 
— 


KKK S SS 


How BALDWIN-LIMA-HAMILTON CORPORATION 
mounts Timken precision bearings on the spin- 
die and drive of its Niles 52” car wheel lathe to 


MAGNIFYING GLASS INSPECTION OF EVERY ROLLER! | 


Every one of the over one 
billion Timken bearing 
rollers produced every 
year is inspected with 
powerful magnifying 
glasses to detect surface 
flaws. It'sjustone example 
of how the Timken Com- 
pany insures uniform high 


quality. 


NOT JUST A BAL) NOT JUST A ROLLER 
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THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


LOADS OR ANY COMBINATION 





THE UNITED STATES TIME CORP. and 


SANDERS ASSOCIATES, INC. join hands wa 


DIAMETER 


to make available for the first time on a 
mass production basis . . . at volume prices — 


WORLD'S SMALLEST ^2 


SUBMINIATURE PRECISION 


RATE GYROSCOPES 


These gyros, developed and perfected by 
Sanders Associates, are now made available 
in volume through the close-tolerance, mass 
production techniques and facilities U.S. 
Time has acquired in nearly a century of 


precision manufacturing experience. 


U.S. Time is the world’s largest manu- 
facturer of wrist watches and mechanical 
time fuses. Twelve years ago it began manu- 


facturing precision gyroscopes for the 


onother 


A 


design 


INCHES 


OUNCES 


armed forces. During this period, it has 
produced gyros at the rate of 17,000 per 
month in its ultra-modern, completely air- 
conditioned plant. 


Now-—the skills and experience gained in 
attaining this outstanding record in mass 
precision production are being applied to 
the manufacture of Sanders Associates' Rate 
Gyro—the ultimate in subminiaturization, 


flight proven in production missiles. 





SUPERIOR PERFORMANCE CHARACTERISTICS 
RELIABILITY ACTUALLY INCREASED 


e temperature compensated 
@ hermetically sealed 


@ fast starting 


@ high resonant frequency 


e unusually insensitive to shock and vibration 


CHARACTERISTICS 


Range ...420 degreas/sec. 40 degrees/sec. Nominal Damping. .0.5 critical 0.5 critical 


Resolution better than better than Motor 

0.05 degrees/sec. 0.005 degrees/sec. Excitation... 6.3 volts, 400 cycles, 2 phase, 3 watts 
26.0 volts, 400 cycles, 2 phase, 4 watts 
Linearity approximately 0.1% 


Sensitivity 5.6 volts RMS 5.6 volts RMS ie Enim. ..6.3 veli, 400 quia 

AC output at AC output at 

420 degrees/sec. — 40 degrees/sec. 15 seconds 
Resonant Max. Operating 
Frequency 85 CPS 30 CPS Linear Acceleration 60 G any axis 20 G any axis 


ENVIRONMENTAL CONDITIONS 
Altitude — 0-60,000 feet Temperature Operating Ronge — -55C to 85C 


Max. Survival Shock Acceleration — 1000 G ony axis Tested Operating Life -- over 1000 hours 
Max. Vibration (0-300 CPS)...5 G any axis 


VARIATIONS IN DESIGN POSSIBLE TO MEET SPECIFIC REQUIREMENTS 
INQUIRIES INVITED. Write to Dept. C. 


The United Stater Cine Corporation MES mtm 
tates ovalion GUIDED MISSILES 
FIRE CONTROL SYSTEMS 
500 FIFTH AVENUE, NEW YORK 36, N. Y. 3 AIRCRAFT INSTRUMENTS 
Main Plant — Middlebury, Connecticut z ANTENNA STABILIZATION 
Other Plants — Waterbury, Connecticut ; Little Rock, Arkansas, Abilene, Tex., Dundee, Scotland 





NO. TWELVE IN A SERIES 


⸗ 


, neo Pho nee 1g" in. Precision ~ = 


1.09 
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International Busines Machines Corporation 
recently installed tie first production model of the 
IBM high-speed electfonic calculator, the “701.” 


Most recent sooo the pioneer large-scale digital calculator 
first developed by IBM in 1944, the “701” solves 

in minutes a problem which would take one man, using 

a desk computer, seven years to complete. 


Miniature Precision Bearings, Incorporated, 


are the originators and pioneer developers of precision ball bearings in 
miniature sizes (1/10" to 5/16" o.d.). Exclusive MPB methods assure thousands 
of discriminating customers ultra quality bearings for vital equipment. 

MPB ball bearings supply the unerring accuracy and proven dependability 
necessary in providing many devices with anti-friction qualities. MPB ball 
bearings function effectively with deft delicate responsiveness under extreme 
operating conditions. They are fully ground, lapped, honed, and/or burnished 
to ABEC 5 tolerances or better. 

The possibilities offered by MPB ball bearings are being profitably explored 
by leading instrument makers of the future. We would welcome the oppor- 
tunity to discuss the matter with you. Branch offices in New York and Boston 
and Engineering Representatives in Principal Cities are eager to serve you. 


Ask for detailed data sheets PE 8. 


Immediate delivery on most sizes and plant capacity 


to promptly meet your additional requirements, 


iniature precision Bearings 


Incorporated [AI Keene, New Hampshire 
lt eas 


save 
e... PUR > . 33 
Pioneer Drecisionists to the World's foremost lnstrument Manufacturers space 
weight 
friction 
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One B. F. Goodrich Rivnut does two 
fastening jobs, cuts assembly cost! 


Rivnuts provide at least 6 clean threads 


in one simple operation! 


1. Rivnut is threaded onto 
pull-up stud of a manual 
or pneumatic heading tool. 


2. Rivnut is inserted—head 
firmly against work —tool 
at right angles to work. 


3. Tool lever operates pull- 
up stud, forming a bulge 
in the Rivnut shank. 


4. After upset, Rivnut threads 
are still clean and intact, 
ready for screw attachment. 


Compare these 4 methods of putting 
screw threads in thin sheet metal 


— — 


Pierced and tapped— 
3 threads 


Tapped—2 threads 


L7 EZ 


Projection welded— 


4 threads Rivnut—at least 6 threads 


B.EGoodrich RIVNUT 
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PLUG BASE 


B. F. GOODRICH RIVNUTS cut assembly time and costs 
since they provide a firm, accurate nut plate in one quick 
operation. Welding, tapping are eliminated. Rivnuts can 
be installed from ome side and can take an attachment 
bolt from either end. 


In the application above (assembling spotlights) Rivnuts 
completely eliminated use of threaded studs which required 
welding in close quarters. They also eliminated a separate 
piercing and tapping operation and made it possible to 
attach nuts from the outside of the assembly instead of 
the inside. Rivnuts provided further cost savings since 
they could be attached after enameling without marring 
the finish of the unit. 


Whatever your fastening problem, there’s probably a 
B. F. Goodrich Rivnut that can cut both assembly time 
and costs. Get complete information and engineering help 
by calling in a B. F. Goodrich Rivnut engineer. The B. F. 
Goodrich Company, Department A-53, Akron, Obio. 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives proved ap- 
plications ... Write for your 
free copy today to The B. F. 
Goodrich Company, Depart- 
ment A-53, Akron, Ohio. 


The only one-piece 
blind rivet with threads 
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» SPECIALIST ous n sanr: 


@ If your products or product plans require bellows 
assemblies, you can get real help from specialists at 
Fulton Sylphon or Bridgeport Thermostat. They've 
specialized in this field for over half-a-century. 

This valuable experience can help you in many 
ways. Skilled personnel and ample production facili- 
ties are ready to take care of your bellows assemblies 
needs quickly and accurately. 

And our specialists are equally helpful in working 
with you to design and produce bellows assemblies 

¥ - specifically adapted to your requirements. On all counts 
ue y A you save time, production worries and expense. 
struction. Same principle used í d Sylphon and Bridgeport bellows assemblies are used 
to seal stem movement or / in many ways—as flexible connectors, for thermostatic 
adjustment in many types of d B devices, pressure controls, hydraulic mechanisms, 
apparatus. — — e, Š . 
expansion joints and other units. Wide range of metals 
and sizes. Write for information. Ask for helpful, 
idea-filled Catalog PP-1400. 


A 


FULTON 8 [m ERIT BRIDGEPORT 


SYLPHON IE. THERMOSTAT 


DIVISION TEM t$ 
— —— PERATURE CONTROLS ~ BELLOWS ASSEMBLIES ~ BELLOWS DENIC 


Product Engineering — August, 1953 





TORRINGTON 


TAPERED and CYLINDRICAL ROLLER BEARINGS 
Give you these BIG ADVANTAGES 


@ One-piece cast-bronze cages with machined 
pads in each roller pocket—to assure accvrate 
guiding of rollers. i 


€ Stabilized races—to maintain accuracy of fit, im- 
prove bearing performance. 


€ Individual roller retainment—to assure adequate 
lubrication at roller, simplify inspection of race surfaces. 


® Precision tolerances and finishes on both 
rollers and races—for minimum eccentricity and 
equal load distribution. 


€ Controlled quality steels—by use of electric furnace 
steels, through-hardening or case-hardening grades, 
and modern heat-treating methods—for increased bear- 
ing capacity and longer life. 


® Interchangeability— in all types and sizes. 


Backed by custom engineering to meet your load 
and speed requirements, these advantages add up 
to maximum performance for your bearing dollar. 


That’s why it always pays to specify TORRINGTON! 


THE TORRINGTON COMPANY 


South Bend 21, Ind. . Torrington, Conn, 


TORRINGTON BEARINGS 


Tapered Roller 
Product Engineering — August, 1953 


Spherical Roller œ» Cylindrical Roller Needle Ball Needle Roliers 
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PROTECTORS 


Help keep the “heat on” in 
York-Shipley Boiler Units 


Modern in design, compact for space saving, the York-Shipley 
oil-fired, table-top boiler units provide plenty BTU's for 
outstanding home and hot water heating. 


York-Shipley engineers specify and use motors with built-in 
Klixon Protectors to insure dependable, long-lived motor 
operation. 


Here’s what Mr. H. Leroy Mohn, project engineer, has to 
say about Klixon Protection: 


“We prefer Klixon built-in motor protection in our oil burner 
and circulating pump motors because we find they reliably pro- 
tect motors against unusual load conditions. Our experience with 
these protectors bas been excellent.” 


You, too, can keep motors in your equipment operating, 
reduce service calls and repairs by specifying and using 


KLIXON THERMO-SNAP 
TEMPERATURE CONTROLS 


Actuated by the snap-acting Spencer 
Disc, these controls open the circuit 
with a quick, clean break; close with 
a solid make. Their accurate operation 
withstands shock, vibration, motion 
and altitude. Used in military and 
commercial applications ranging from 
tanks, aircraft, sterilizers, radio and 
electronic equipment to household 
appliances. Available in many types 
and ratings including hermetically 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
908 FOREST ST., ATTLEBORO, MASS. 


Klixon protected motors. The additional cost is low, pays 
for itself over and over by reducing motor burnouts. 
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TAPPING SCREWS 


In selecting Tapping 

Screws it is extremely 

important to understand 

the proper application for 

each type. The type you 
require will vary with: 1. kind 

of material; 2. thickness of ma- 
terial; 3. the method used for mak- 
ing the hole.* 


Lamson Tapping Screws are precision 
made to insure maximum holding even 
in thin material, fully hardened to 
permit the thread crests to form clean 
threads without stripping hole. They 
are available in a wide range of head 
and point combinations. A "special" 
Tapping Screw to many ... isa "stock" 
item at Lamson. 


*This information is available in tabular form for 
easy reference. Write for as many copies as you need. 


Ideal for blind "qaos otost 
or hard-to-reach eat-treated. 
places. Cup point type, 
m hordened ond 
heat-treated. 
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TYPES OF TAPPING SCREWS 


LABLE WITH SLOTTED, CLUTCH 


A! 
yen HILLIPS HEAD RECESSES 


OR P 


POINTS AND THREADS 


TYPE ''C 


COARSE 
OR FINE 
THREAD 


The LAMSON & SESSIONS Co. 


1971 West 85th St. * Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Birmingham * Chicago 


FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 


With “Built-in” Economicol, Including U Pre-assembied 
spring action vibration proof. bolts, eye bolts, 
for positive Con be used hook bolts, etc. 

locking. repeated! 


lockweshers on 

Clutch and tapping and 

y. Phillips recessed screws, 
head screws. 





BUILT TO TAKE IT 


longer, with less —— 


SURGE-DAMPING 
CONTROLS 


Industrial! and Aircraft Types 

Eliminate Destructive Hydraulic 
Pressure Shock 

Ya" to 1” Sizes 

For Pressures to 5000 psi 

Catalog VS-1-A 


at pressures up to 5000 psi 


eeweseseossescococoossoocoscooses, 
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Dual-Purpose, Vane-Type 


a à PUMP /MOTOR 
High-Torque Axial Piston Said tee whee gums or meter 
FLUID MOTORS use without chonge 
Torque Ratings 13.8 to 112 Shaft rotation in either direction 
inch-pounds per 100 psi Four Sizes, 1! Models 
(obout 3 to 180 hp moximum) Pumping Capacities: 3 to 82 gpm. 
For Pressures to 5000 psi Motor Torque: 13 to 257 inch-pounds 
1500 to 3000 rpm per 100 psi. Pressures to 2000 psi. 
Catalogs FM-1, FM-2, FM-3-A 


High-Pressure Axial-Piston 

PUMPS 

Constant or Variable Volume 

For 2500, 3000 and 5000 psi 
Circuit Needs 

3.5 to 35 gpm Copacities 

Catalogs P-4 through P-4.10 


Direct-Operating 
PRESSURE CONTROLS 
V5" to TA" Sizes 
For Pressures to 2000 psi 


Cotologs VRD-1 through VRD.8 Bulletin P-5 
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PRESSURE REDUCING 
DIRECTIONAL CONTROLS VALVES 


Manual, Mechonicol, Electric or 34" to 14" Sizes 

Pilot Control. '4" to 2" Sizes 20 gpm to 65 gpm Capacities 
For Pressures to 5000 psi For Pressures to 5000 psi 
Catelog VO-3 Catalog VPR-1 


Multi-Range 
FLOW CONTROLS 


Full-Scole Regulation— 
Adjustable for Varying Input 
wu" to Y," Sizes 

For Pressures to 3000 psi 
Catelogs VFC-1, VFC-2 


PUMPING UNITS 


Constant and Variable Volume 
46 Models—2 to 35 gpm Capacities 
For Pressures to 5000 psi 

Bulletins PU-3-A, PU-4 and PU-5 


999990990090909090909099999990909090*0990000000090900900000000000500000095 
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Denison HydrOlLic 
PUMPS, MOTORS and CONTROLS 


Proved in use — under many of Industry's toughest operating 
conditions — Denison HydrOILic Pumps, Motors and Controls are noted 


for their combination of high efficiency and rugged dependability. Pilot-Operated, Solenoid-Controlled 
DIRECTIONAL VALVES 
In addition to fine performance under continuous, heavy-duty use, E EP dinis to 0000 QU 
Denison HydrOILic Equipment offers space-saving design that simplifies Catalogs VD-1-1 to VD-4-2 
circuit layout, makes installation easier, and minimizes maintenance 


problems. 


Because so many users verify the extra value built into Denison Hydraulically Balanced 
Pumps, Motors and Controls, we continue the challenge made so often PRESSURE CONTROLS 


34” to 2” Sizes 
before —/et comparison prove to you why they are first choice for For Pressures to 5000 psi 


so many needs of every type. Write today Cotelogs VR-2-8 ond VR-$-2 


for full details on Denison HydrOILic 
Equipment to meet your requirements. e 
DENISON The Finest 
The DENISON Engineering Co. Oo TTA Money, Con Buy!” 
1157 DUBLIN ROAD, COLUMBUS 16, OHIO -- 
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hardened ways? 


ONE CUSTOMER SHOWED US BY: 


Taking a section Making it into a 
from an OK bedway “tool bit” 


The Gisholt Machine Co., Madison, Wisconsin, who use 
Ohio Knife bedways exclusively on their ram and saddle 
type Turret Lathes, made the above dramatic test for one of 
their customers. RESULT—another sale of a famous Gisholt 
Turret Lathe. 


This super uniform hardness on the wear surfaces to a depth 
of 3/16" (64-66 Rockwell "C'") is the reason why more and 
more OK ways, gibs, races, etc., are being specified on new 
equipment and used as replacements where former ports have 
failed. OK ways are practically wear proof assuring constant 
accuracy throughout the life of your machine. Enjoy with many 
prominent machine tool builders ard users, the long wearing, 
supreme accuracy, super hardness of OK ways. Many sizes, 
shapes, etc., available, or made to your specifications. 


OK wear strips are now available in welded Ampco bronze. 
(Reg. U. $. Pot. Office bv Ampco Metal Inc.) 


Manvfacturers for the Metal Working Industry of: 
SUTTER KNIVES e SHEAR BLADES * ROTARY SHEAR KNIVES 
HARDENED SPACERS * HARDENED WAYS è Giss 
BALL RACES eè  BRONZEWAYS  * WEAR STRIPS 


Write for comprehensive Bulletin to Dept. B Qni 
THE Quio nire co. 
CINCINNATI 23, OHIO 
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Greyhound Speufied 


ICKERS HYDRAULIC POWER STEERING 


006400) New Coaches 


*Order has been increased to 700 buses 


Always searching for ways to further increase passenger 
safety, Greyhound Lines selected Vickers Hydraulic Power 
Steering for the(400) new Model PD-4104 GM Coaches 
recently purchased. 70 0 X - 

Vickers Hydraulic Power Steering prevents the possible 
loss of driver control when a vehicle is forced off the 
pavement onto a soft shoulder . . . or when a front tire blows 
out. Extra steering power and quick maneuverability are 
always available for emergency conditions. 

The Vickers System absorbs all road shock and transmits 
it to the vehicle frame . . . there can be no kick-back at the 


ICKERS hydraulic 
POWER STEERING 


is Effortless 
Positive and Shockless 


6478 


steering wheel. The driver supplies only enough effort to 
slightly move a servo valve . . . fatigue is thus greatly 
reduced and the driver is more alert. 

Only minor alterations are usually required to incorporate 
Vickers Hydraulic Power Steering in new and existing vehicle 
designs. For further information, ask for new Bulletin M-5104. 


/ICKER$ Incorporated 


DIVIS'ON OF THE SPERRY CORPORATION 
1454 OAKMAN ELVD. * DETROIT 32, MICH, 


Application Engineering Offices: ATLANTA © CHICAGO (Metropolitan) 
CINCINNATI » CLEVELAND » DETROIT » HOUSTON » LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) e PHILADELPHIA o PITTSBURGH « ROCHESTER 
ROCKFORD © SEATTLE o TULSA e WASHINGTON © WORCESTER 


Vickers Hydraulic Power Steerin 
Booster does the actual work o 
steering 


Engine-driven Vickers Vane Pump (with integral 
volume control and relief valves, and oil reservoir) 
supplies power for steering. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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OLD STYLE stuffing box required skilled worker to install packing 
rings one at a time, then adjust packing glands by trial and error. 
Disassembly was equally difficult, time-consuming and costly. 


Hydraulic Accessories Company of 
Van Dyke, Michigan, uses a single 
Waldes Truarc Inverted Ring (in- 
ternal series 5008) to hold Mono- 
pak Cartridge in cylinder head. 
Newdesign eliminates costly ma- 
chining and saves 21⁄4 Ibs. of mate- 
rial. Re-design with Waldes Truarc 
Retaining Ring reduces stuffing 
box diameter from 342” to 2%”, 
and reduces length from 5%” to mie Au 0 ERR = 
434". Allows savings in assembly, ie. ln E 
adjusting and testing. 


NEW DESIGN USING WALDES TRUARC RING 

PERMITTED THESE SAVINGS PER UNIT 

MACHINE TIME SAVED: 

Chucking, facing and boring . . .$ .72 

Drilling and tapping 3 holes . . . .18 

Drilling and counterboring 3 holes . .12 

Assembling, adjusting, testing . . . .90 

MATERIAL SAVED: 

et ee se 
P NEEMÉ .:.. 7. ae ee 


TOTAL $2.84 


* For precision internal grooving and undercutting . . 


= SEND FOR NEW CATALOG i) 


< WALDES 


catalog. 


TRUARC “= 


Company 


REG. U. $. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


it 
WALDES TRUARC RETAINING RINGS ANO PLIERS ARE PROTECTED SY ONE OR MORE OF THE FOLLOWING c Y 


U S. PATENTS: 2.382,947. 2.382.948. 2.41€ 852. 242092!: 2428.341: 2.43? 705; 2 441,846. 2.455.165 
1.483.380. 2.483. 303. 2,497.802. 2.487.803. 2.491.306. 2.509.080! AND OTHER PATENTS PENDING 


Business Address 


NEW Monopak Cartridge is smaller, lighter, streamlined and in- 
stalled with one Truarc Retaining Ring. Disassembly and reas- 
sembly with new cartridge takes unskilled worker just 1 minute. 


Waldes Truarc Retaining Rings 
are precision-engineered . . . quick 
and easy to assemble and dis- 
assemble. Always circular to give 
a never-failing grip. They can be 
used over and over again. There's 
a Waldes Truarc Ring to answer 
every fastening problem. 

Find out what Waldes Truarc 
Retaining Rings cen do for you. 
Send your blueprint; to Waldes 
Truarc engineers for individual at- 
tention, without obligation. 


. Waldes Truarc Grooving Tool. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 


Please send me the new Waldes Truarc Retaining Ring 


(Please print) PNO35 


Zone State... 


— — — — — — — — — — — — — — — — — — — — 
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How to Design 
for Customer Satisfaction 


The people who buy your products may look for 
many things such as efficiency, long life and eye 
appeal. Specifying Stainless for tubular parts may 
give them what they want. 


But specifying Carpenter Stainless gives them more 
of it—and makes your production men happier, too. 
Helps step up your plant efficiency and profits. 


Here’s why. Carpenter Stainless is different... 
has many "extras" in working properties, corrosion 
resistance, tolerances, finishes... and we'd like to 
prove it to you. 


One way we can do so is to ask you to call your 
nearest Carpenter distributor for documentary 
evidence. But you'l get quicker and more con- 
clusive proof if you place your next tubing order 
with him. You'll discover that there is a difference 
in Stainless Tubing— and Carpenter makes it. 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J. 
Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. 
"CARSTEELCO" 


T 
Mm am f Finish jJ | 


* guaranteed on every shipment 
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Worm Gear Drive 
WORM GEAR and P.LV. variable 
direct 


ratios — 1400 to 123,000 i 
to 564 output shaft 


Gearmotor & Helical Gear Drive 


GEARMOTOR is shown with roller chain drive. HERRINGBONE GEAR DRIVE is shown con- 
Link-Belt Helical Gear Drives, Gearmotors by flexible d motor and with 
Motogears g $ chain takeoff. Li t Herringbone Gear 
ue E to 30 hp are available in 2.84:1 to 326:1 ratios — 
Ask for Books 2247 and 241. "1 to 2480 NS to 623 output shaft rpm. 

Ask for Book 2519. 


Get the proper drive combination that best meets your overall 
requirements from a broad line 


cys Link-Belt can offer you such a broad assured. And maintenance costs go down when 
selection of helical, herringbone and worm you rely on quality-built Link-Belt equipment. 
gear drives . . . plus the pre-engineered correla- Let a Link-Belt representative help you figure 
tion of all its other power transmission equipment. the best combination for your speed reduction 
This exclusive combination not only simplifies requirements. You'll find it pays to make the 
even the most complex problem — it actually cuts nearby Link-Belt sales office your power transmis- 
your costs. Here's how: sion headquarters. 

(1) You save on installation. Dimensions of 
all components — chains, sprockets, couplings, 


bearings — are correlated with the reducer's. Jm 
There's no alignment problem . . . no need to K © 
exchange drawings with other suppliers. lente 


(2) You save on operating costs. Power con- 


sumption is lower because overall efficiency is ENCLOSED GEAR DRIVES 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, 
Seattle, Toronto, Springs (South Africa), Sydney (Australia). Sales Offices in Principal Cities. 
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an easy way to cut your 
| production costs 


OILITE does it- 
with FINISHED MACHINE PARTS 


OT ULLA 
— 


No investment in machine Releases skilled manpower fo \ 
tools other jobs 


No costly tooling programs No material supply problems 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


Oilite Products Include: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units. 
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Maxi-Power Drive assembly for 
overseas cement mill. This unit, 
on a special base, has long in- 
put and output shafts supported 
by outboard bearings. The large 
spur pinion will drive a 20-foot, 
18-inch face spur gear. 


eh ed 
PT ar 
LIFETIME SEARING 


This Trademark 
Stands for 
the Finest in 
Industrial Gearing 


sP? 


Foote Bros.-Lovis Allis 


Line-O-Power 


Drives Gearmotors 


ECDTESBROS. 


ton Thnough Calle Dears 


— ar eoin 


FORAY ES gers 


FOOTE BROS. MAXI-POWER DRIVES 


With maximum load-carrying capacity 
for day-after-day service, Foote Bros. 
Maxi-Power Drives offer a ready solution 
for toughest speed reduction applications. 


Sturdy, compact Maxi-Power Drives 
have precision-generated helical gearing 
— uniform load distribution across the 
entire tooth surface. Maximum perform- 
ance is assured for all applications where 
rugged service is required. 


an 


—— — — —— 
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These parallel shaft speed reducers are 
available in single, double or triple re- 
ductions. Ratios range up to 360 to l— 
capacities up to 1,550 horsepower— 
ideal for slow-speed requirements. 


Foote Bros. also offers a coffipléte line 
of foot or flange mounted gives for 
both horizontal and vertical applications, 
and Foote Bros.-Louis Allis Gearmotors, 
horizontal and vertical. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 

Dept. W, 4545 South Western Boulevard, Chicago 9, Illinois 
Please send Bulletin MPB containing full information 
on Foote Bros. Maxi-Power Drives. 


Counpseg ul. d age rdijecenediun diipereciibaci S dite 





New Continental Idler operates 1, 2, 3,or 
more years without relubrication... 


o 


cost 


WITH THE HELP OF 


KLOZURE 


M 2 This UST factory-sealed belt conveyor idler, developed by 
— 7 " E The Continental Gin Company, was designed primarily to 
5 A eo cut maintenance costs and insure a longer life for both the 
| TUTTO belt and idler assembly. Continental engineers wanted an 
—— — idler that would operate satisfactorily without re-lubrication 
| JUI for one, two, three, or more years. That's why they chose a 
A we pre-lubricated sealed unit incorporating tapered roller bear- 
4 = ings and dependable Krozvnk Oil Seals. 
5 x TT Garlock KLozuREs protect the bearings on Continental 
ISS idlers by keeping the lubricant in, the dirt and moisture out. 
In addition, the KLozure assembly prolongs belt life by pre- 
venting the leakage of grease on to the belt. 
PDL NABER IO a For positive bearing protection specify KLozvnE Oil Seals 
outboard afid one inboord—to insure maximum bearing protection. for your machinery. KrozuREs are made in many models and 
in a complete range of sizes. 


| "n Write for Klozure Catalog No. 10. 
[e 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


Model 71-A Springless Model 71-A-7 Springless Branch Offices in Most Principal Cities 
KLOZURE, the inboard seal KLOZURE, the outboord seo! 


*REGISTERED TRADEMARK 


PACKINGS, GASKETS, OIL SEALS, 


G ARLOCK MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
l 
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By testing motors “twenty miles up — 
G.E. gives you more for your motor dollar 


Le EE 


This is an altitude chamber at General Electric’s 
Specialty Motor plant in Fort Wayne, Indiana. 
Capable of simulating conditions at better than 
100,000 feet above sea level, it enables G-E engi 
neers to test fractional-horsepower aircraft motors 
... study the problems encountered in high altitude 
operation. 

Similar tests are made for heat, cold, vibration, 
acceleration, etc., each resulting in improved engi 
neering "know-how" . . . the *know-how" that 
helps to build a better quality fractional-horse 
power motor for hundreds of different applications. 


Whenever you need motors, remember General 
Electric's engineering skill and reputation for both 
quality and completeness of line. And if you can 
not find a motor to exactly solve your own special 
problem, G.E. can design and build the G-E 
Specialty Motor that will. 

Turn the page for some examples of Specialty 
Equipment that may help you solve your problems. 
For complete information on G-E Specialty Mo- 
tors, contact your nearby G-E Apparatus Sales 


Office. 
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Here are 6 Examples 
of G-E Specialty Motor Products 
Built to suit your requirements 


p POLE MOTORS 


Room coolers, refrigeration condenser fans, unit heaters, 
all small fans and blowers . . . have unique motorization 
requirements and G-E Shaded Pole Motors are designed 
especially for these requirements. Another example of 
how GE Spec ialty Motors are designed lor your spet ial 
problems. 

FEATURES . open or totally enclosed . . . 60 50 
cyeles, 1.5 watts to 1 10 hp. . . horizontal or shaft-up 
mounting . . . quiet unit bearing construction . . 
in lubrication system for long life . . 
design. 


° sealed- 
. small compact 


The General Electric Specialty Motor Sub-Department 
located at Fort Wayne, Indiana has the engineering 
knowledge, research facilities, and manufacturing experi- 
ence to handle the difficult problems ... the design 
problems that you may have with your product. 

Possibly you would like to check the speed of a piece of 


4 AMPLIDYNES 


When you require fast, accurate positioning control... 
or control ol torque, speed or tension 6 .* 6 G-E impli- 
dynes are specifically designed for the tough applications. 


FEATURES 500-1500 watts . . 


tural steel base. A generator with an extremely fast speed 


e dripproof > o a Writ 


of response, pre-lubricated ball bearings, and rugged 
industrial construction, this close coupled amplidyne 
motor-generator set is used throughout industry, from 
making steel and tires, to paper and cloth- wherever 
close process control is required. 


rotating equipment ... You need accurate speed control 

. or vou must convert 230 V d-e to 115 V, 60-cycle 
a-c . . . whatever vour application problem ... the 
Specialty Motor Sub-Department can help you. Contact 
your nearest General Electric Apparatus Sales Office for 
assistance. 





1 DYNAMOTORS 


Designed to provide a convenient method for converting 
d-c power to 60-cevele a-c power at commercial voltages. 
G-E Dynamotors are particularly effective for mobile 
communication and refrigeration equipment and many 
auxiliary devices. In areas served only by d-c, G-E Dyna- 
motors provide a flexible solution for such problems as 
sign lighting, tape recording, and public address systems. 


FEATURES Rubber mounted ball bearings for long life 
115 or 230 volt d-c input and also battery voltages 
115 volt 60-cycle single-phase output . . . Open 
(dripproof). 


If vou require a small. efficient source of alternating 
current where no a-c power is obtainables a 60-cycle 
generator is the answer. These machines, suitable for 
belted or dire t-coupled drives, are ideal portable power 
sources for communications equipment, field testing, 
small portable tools. and conversion from other fre- 
quencies (when suitable drive motors are available). 


FEATURES rubber mounted ball bearings . . . 115 or 230 
volt d-c input and battery voltages . . . 115 volts 60 evele 
200 to 500 volt-amps. single phase output . . . open 
(dripproof). 


2 TACHOMETER GENERATORS 


Do vou need a method of recording or indicating speed 
of a small machine tool, or a large paper machine? You'll 
find that there is a G-E Tachometer Generator exactly 
suited to measure rotational speeds from l to 15.000 
rpm, and all linear speeds which can be measured by 
rpm. Steel and aluminum mill drives, paper machines, 
hoisting and conveying equipment, and all types of ma- 
chine tools are a few of many applications for Tachom- 
eter Generators. 


FEATURES Totally enclosed . . . a-c and d-e . . . ball 


bearing construction . . . highly accurate . . . self-excited. 


These sets are designed to fill your particular require- 
ments for testing equipment such as transformers, re- 
lavs, radio equipment, high-speed machine-tool drives, 
aircraft motors, and many auxiliary devices or wherever 
a source ¢ t d-« or 120-ev« le power Is required. 120-4 Ve le 
Motor-Generator Sets are also suitable as a source of 
power to operate high-frequen v machine tools. 


FEATURES Fractional-horsepower ... two unit.. . two 
hearing . . . 60 evele to d-c or 60 evele to 420 evele o 
250 to 2000 watts .. t0 C rise.. 
Open (dripproof). 


. continuous dutv ... 
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MADE TO MATCH YOUR HIGHEST STANDARDS 


Use G-E series motor parts 


for rugged, reliable tools 


Designed for heavy-duty service where momentary 
overload and no-load operation is experienced, General 
Electric heavy-duty series motor parts are complete) 
reliable in the most rugged applications. These and the 
normal service parts are designed to precisely fit your 
particular requirements. 

ENGINEERING KNOW-HOW. To improve vour cur- 
rent model, or to be sure of the finest design possible for 
a new one, it will pay vou to take your design prob- 
lems to a G-E Motor Application Engineer. His experi- 
ence can help you make profitable reductions in size. 
weight, and cost, as well as improve tool performance 


. appearance . . . and service life. 


GEAR DESIGNING. Because gearing is often an inte- 
gral part of a motor application problem, G.E. main- 
tains a gear design group staffed bv experts in the field 
of fine-pitched gearing. They co-ordinate their work 
with the motor application engineers to give you the 
best combination possible of motors and mechanical 
parts -the best portable tool vou can build. 

The quality and dependability of G-E Series Motor 
Parts, and the experience of G-E Application Engineers 
can combine to solve your design problems. Find out 
about them. See your nearest General Electric Appa- 
ratus Sales Office, or write for Booklet GEA-5665, 
Sec. 704-7, General Electric Co., Schenectady 5, N. X. 


Go con pad pea coena 
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DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 


ELECTRICAL CHARACTERISTICS 


HIGH CONDUCTIVITY-WEIGHT RATIO OF ALUMINUM ALLOYS 
USEFUL IN VARIED ELECTRICAL APPLICATIONS 


Userutness of a material for electri- 
cal applications depends substantially 
on such considerations as cost, avail- 
ability, strength, weight, workability, 
and permanence as well as upon the 
electrical properties themselves. Alu- 
minum ranks well in all factors, and 
as a result finds many electrical uses 
besides those in the field of power 
transmission and distribution, where 
it occupies a commanding position. 


Per pound and per dollar, aluminum 
can deliver more electrical energy than 
any other material. Aluminum of EC 
(Electrical Conductor) grade, hard 
drawn (H19 temper), has a minimum 
conductivity of 60.97% of the Inter- 
national Annealed Copper Standard 
on the basis of equal volume, but its 
conductivity is 204% for equal weight. 
In wire and cable design, volume con- 
ductivity is the factor commonly used. 
But in other electrical applications 
the mass conductivity may be more 
important. 


Aluminum alloys also have 
good conductivity 


The values above apply to metal of 
99.45% minimum purity. But it is 
worth noting that practically all alu- 
minum alloys have good electrical 
conductivity, especially on the basis 
of equal weight —a circumstance which 
may well be utilized advantageously 
in the design and manufacture of elec- 
trical equipment, fittings and parts 
having other requirements in addition 
to electrical conductivity. 


Conductivity decreases with the ad- 
dition of various alloying elements, 
but to a less degree than might be ex- 
pected. The accompanying bar charts 
illustrate the relative conductivity of 
a number of widely used alloys on 
both the volume and weight bases. 
While they do not imply specific rec- 
ommendations for electrical applica- 
tions, the charts show graphically that 
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RELATIVE ELECTRICAL CONDUCTIVITY 
FOR 
(% Volume Conductivity ACS) 





RELATIVE ELECTRICAL CONDUCTIVITY 
FOR EQUAL WEIGHT 


(X Mess Conductivity ACS) 


METALS 20% 40% 60% 00% wx 1205 40% 160% 180% 200% 


Aluminum - 


13-0 


63S-T5 & T6 mumm ww 


MEM euro nam 
356 Alloy 
NS-T3 | 
618-16 
4S-T@ 
245-13 
758-16 
Free-cutting 
Bross 


on a comparative basis most commer- 
cial alloys of aluminum possess good 
electrical properties. 

The alloys charted include repre- 
sentative non-heat-treatable and heat- 
treatable types of wrought and cast- 
ing alloys, and all standard forms of 
aluminum mill products—sheet, plate, 


rod, bar, wire, forging stock, extrusions 
and casting ingot. Their availabilities 
are as follows: 


Sheet, plate, wire, conduc- 
tor, bus bar. 


Sheet, plate, rod, wire, 
forging stock, extrusions. 


Extrusions. 
Sheet, plate. 
Casting ingot. 
Rod, bar, wire. 


Sheet, plate, rod, wire, 
forging stock, extrusions. 


Sheet, plate, rod, wire, 
forging stock, extrusions. 


Sheet, plate, rod, bar, wire, 
extrusions. 


Sheet, plate, forging stock, 
extrusions. 


These alloys include a range of tensile 
strengths up 83,000 psi for 75S-T6, 
the strongest commercially produced 
aluminum alloy, which on a weight 
basis has practically equal conductiv- 
ity with copper. The tensile strengths 
of several other heat-treatable alloys 
are also greater than that of hard- 
drawn copper. 


Also, a cable or bus bar of EC alu- 
minum, having a tensile strength of 
27,000 psi, will have a tota! breaking 
strength in tension close to that of a 
copper cable or bus of equivalent 
resistance because of the somewhat 
greater cross-sectional area required. 
An aluminum bus will have greater 
bending strength because of the in- 
creased section modulus. 


The greater peripheral area of an 
EC aluminum conductor of equa! re- 
sistance to a copper conductor means 
that it will dissipate more heat at a 
given temperature. This, combined 
with a lower inherent skin-effect, gives 
the aluminum conductor a current 
carrying capacity which varies from 


PLEASE TURN TO NEXT PAGE. a» 
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DESIGNING WITH ALUMINUM Continued 


78% to 84% (depending on size) of 
the same-size copper conductor. 


Present applications 
suggest future uses 


The progress made in recent years in 
successful electrical applications of 
aluminum indicates an accelerating 
rate of development. Thousands of 
fractional horsepower motors have 
been and are being produced with alu- 
minum magnet wire stator windings. 
Some changes in manufacturing tech- 
niques were required, but no serious 
problems were met in actual practice, 
including aluminum-to-copper con- 
nections where they were required. 


Similarly aluminum wire is being 
used, and giving good performance, in 
transformer windings and discharge 
lamp ballasts. Use of aluminum has 
even made it possible to build larger 
turbine driven generators than ever 
before because of its combination of 
light weight and good conductivity, 
permitting higher rotor speeds with- 
out exceeding safe centrifugal force 
limits. 

Aluminum sheet is standard mate- 
rial today in the manufacture of elec- 
tric light bulb bases and lamp sockets. 
The alloys generally used have a vol- 
ume conductivity of 42% and 35%, 
respectively. Aluminum in these ap- 
plications has better conductivity than 
brass, is more economical and is easily 
fabricated. 


Cast aluminum is regularly used in 
the rotors of induction motors, with 
lower costs for both metal and fabri- 
cation. An important additional ad- 
vantage is that cooling fans may be 
cast integrally with rotor bars and 
collector rings. Aluminum rod and bar 
(screw machine stock) are used for 
battery terminals, and similar appli- 
cations. 


Because it provides a high ratio of 
area to volume by being rolled to ex- 
tremely fine gauges, aluminum foil is 
standard in capacitors. The surface 
area is generally increased further by 
etching the foil. 


Connections for aluminum 


Different types of connections and dif- 
ferent techniques are employed with 
aluminum. Though not all problems 
have been solved yet, the important 
fact is that satisfactory connectors and 
methods for aluminum-to-aluminum 
and aluminum-to-copper connections 
are available and have proved them- 
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selves in practice. The use of welding 
to connect aluminum with copper 
shows much promise and is being ex- 
ploited increasingly; it appears to per- 
form satisfactorily in service despite 
the difference in the coefficients of 
thermal expansion for the two metals 
and provides excellent joint conduc- 
tivity. 


The oxide coating which forms on 
the surface of aluminum when exposed 
to air is insulating in nature and must 
be removed or penetrated when mak- 
ing a connection. Suitable contact and 
sealing pastes are available which as- 
sist in establishing a good electrical 
connection while at the same time pre- 
venting re-formation of a new oxide 
film. 


(Incidentally, it is possible to take 
advantage of this oxide coating as an 
insulator. A thickness of .001” is ca- 
pable of withstanding 1000 volts, and 
the oxide may be built up to as thick 
as .006". This property is being used 
in some current-limiting reactors, 
where it has been found that with alu- 
minum windings the enameling of 
aiternate layers of strands is unneces- 
sary to provide the insulation needed 
to reduce skin-effect and eddy-current 
losses. Being stable when heated, the 
oxide may provide advantages in some 


applications over other normally used 
coverings such as organic coatings.) 


Savings offer strong 
aluminum inducement 


With its characteristics of less weight 
and substantially lower per pound 
cost, the savings in metal costs through 
the use of aluminum present an op- 
portunity for substantial economies. 
In some cases, it is true, manufactur- 
ing costs may rise somewhat until 
techniques are developed, but seldom 
enough to wipe out the metal saving. 
On the other hand, economies in fabri- 
cation, handling and shipment will un- 
doubtedly be achieved. 


It is important also that the price 
of aluminum is relatively stable and 
that expanding aluminum production 
is steadily increasing its availability. 


The broad advantages that alumi- 
num offers in electrical applications 
are well worth investigating. Services 
of experienced Kaiser Aluminum en- 
gineers are available for consultation 
and assistance on your design and 
manufacturing problems. Call the 
nearest Kaiser Aluminum sales office 
or write Kaiser Aluminum & Chemical 
Sales, Inc., 1924 Broadway, Oakland 
12, California. 


Kaiser Aluminum 


see owr catalog ia 


© setting the pace .. . in growth, quality and service 


er write fer copy 
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HOW TO OPEN THE DOOR 
TO PRODUCTION ECONOMY 


New design approach 
explores production 
economies with plastics 


A fresh approach to cost reduction, reported in a 
new Monsanto management study, lies in design- 
ing for production economy — with plastics. Thanks 
to this new trend in design thinking, manufacturers 
in many product fields are now cutting production 
costs by as much as 50 per cent. 


Faster cycles . . . elimination of machining, 
painting, assembly and other finishing operations 
— made possible by plastics — are now prime con- 
siderations right at the conception of the product. 


For the full story of how manufacturers are cut- 
ting costs with the new approach to design prob- 
lems, send for your free copy of Monsanto's new 
management report. Just use the coupon below. 
Also—if you would like individual assistance with 
your materials problem, call on the Monsanto 
Technical Council —a board of experts in plastics, 
who will be glad to advise you on any questions 
related to plastics. 


MONSANTO 


SERVING INDUSTRY. . WHICH SERVES MANKIND 
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FREE— Send for your product 
design report today. 
Mail the coupon below. 


MONSANTO CHEMICAL COMPANY 

Plastics Division, Room 2132, Springfield 2, Mass 

Please send me your report on the new approach to product design 
Name & Title 

Company 

Address 

City, Zone @Btate 





What's Screwy? 


“Oh, he never bothers to turn it on. He’s just fascinated by the beauty of those 
Phillips Cross-Recessed-Head Screws.” 


BEAUTY is only one of many reasons driver strength. What’s more, they 
why Phillips Screws help you build cutdriving time up to 50%, eliminate 
a better product. These screws set driver skids and split screw heads. 
up tighter, resist vibration. They are Whether you use Phillips Wood, 
PERFECTLY distinctively designed to give max- Machine, TappingScrews or""Sems", 
MATED! imum strength of head, maximum you save time, work, money. 


Only Phillips 
Drivers cre per- 


t — PHILLIPS Cross-Recessed-Head SCREWS 


= X marks the spot... the mark of extra quality 


AMERICAN SCREW COMPANY © ATLANTIC SCREW WORKS, INC. © THE BLAKE & JOHNSON CO. 
CENTRAL SCREW COMPANY * CONTINENTAL SCREW COMPANY © THE EAGLE LOCK COMPANY 
ELCO TOOL AND SCREW CORPORATION * GREAT LAKES SCREW CORPORATION * THE H. M. HARPER CÒ. 

THE LAMSON & SESSIONS COMPANY © NATIONAL LOCK COMPANY 
THE NATIONAL SCREW & MANUFACTURING CO. ©  PARKER-KALON CORPORATION 
PHEOLL MANUFACTURING CO. © ROCKFORD SCREW PRODUCTS CO. *  SCOVILL MANUFACTURING CÓ. 
SHAKEPROOF DIV. OF ILLINOIS TOOL WORKS hd THE SOUTHINGTON HOWE. MFG. COMPANY 
STERLING BOLT COMPANY * STRONGHOLD SCREW PRODUCTS, INC. © WALES-BEECH CORP. 


— 
TODAY*'S...AND THE FUTURE'S...FINEST FASTENER 
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window shopping costs nothing... 
can save you ely 


It pays to“shop around” before you 
make your power transmission or conveyor chain 
selections. Because, in order to get the most for your 
money, you need the right chain for your designs. 
For example, a precision-finished roller chain is 
ideal for high speed drives. But, roller chain is not 
the economical, efficient choice for slow speed, 
heavy-duty service. A heavy-duty steel or cast chain 
may be your answer here. That's why it will pay 
you to "shop" through the complete Chain Belt line 
before you make your choice. There's a size and 
type to fit any power transmission or conveyor need. 


Don't be handicapped by relying on a supplier with 
a limited line to answer all your needs. It may cost 
you more...may handicap the expected perform- 
ance of your machines. 

Your Chain Belt Field Sales engineer will be 
happy to assist you in making the exact chain selec- 
tion that best fits your requirements. He is not 
prejudiced by the limitations inherent in an incom- 
plete chain line...can recommend the chain that 
will give you the service you want...at the lowest 
possible cost. For complete information or engi- 
neering assistance, mail the coupon. 


Chaim Belt COMPANY OF MILWAUKEE 


CHAIN BELT COMPANY 
4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Gentlemen: 
Please send me information on Rex and Baldwin-Rex chains 


C For Power Transmission [) For Conveying [) For Tension Linkages 


Atlanta * Baltimore © Birm.nguam © Boston © Buffalo © Chicago CI Slide rule drive selector for slow to medium speeds 


Cincinnati * Cleveland * Dallas * Denver * Detroit * El Paso * Houston 
Indianapolis © Jacksonville © Kansas City * Los Angeles * Louisville 
Midland, Texas * Milwaukee * Minneapolis e New York © Philadelphia 
Pittsburgh * Portland, Ore. * West Springfield, Mass. * St. Louis 


felt Lake City © San Francisco * Seattle * aus * Worcester 
istributors located in principal cities in the United States the world 
EXPORT OFFICES: 4800 W. Mitchell St., — 1, and 
19 Rector Street, New York City. 
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NICKEL STEEL FORGING .. . a 58,950 Ib. hoist drum 
shaft, 24” in diameter at its widest portion and 
42’ 9" long, produced by ERIE FORGE & STEEL Corp. 
Inspection revealed very fine grain. After being 
normalized and drawn, actual tensile tests in the 
longitudinal direction showed the following: 


Max. Min. 
Tensile Strength 101,500 96,500 
Yield Point 71,000 
Elong. in 2” 20.5% 
Red. of Area ... T" ‘ 51.9% 


How Erie Forge Obtains 


Superior Properties in Large Forgings 


To develop high tensile and elastic properties 
in large forgings, such as this giant shaft, by 
heat treatment is much more difficult than with 
smaller forgings. 


For even though dimensions of a large piece 
may allow liquid quenching, section sizes in- 
volved ordinarily limit the cooling rates. 


Experience shows that superior mechanical 
properties in large forgings depend largely on 
suitable alloy content... 


Fundamentally, that is why the output of 
ERIE FORGE & STEEL CORPORATION of Erie, 
Pennsylvania, includes scores of large forgings 
produced from nickel alloyed steel. 


Nickel, either alone or in combination with 
—— d MENT 2 


— — 


— 


other alloying elements, exerts highly beneficial 
influences, Its strengthening effect on ferrite is 
independent of carbon content or heat treat- 
ment of the steel, while its effectiveness in re- 
ducing the rate and temperature of the upper 
transformation, induces better response to the 
necessarily milder heat treatments used. 


Nickel alloy steels may help you obtain peak 
performance from vital parts of your products 
or equipment. Send us the details of your prob- 
lems for our suggestions. Write us now. 


At the present time, nickel is available for end 
uses in defense and defense supporting indus- 
tries. The remainder of the supply is available 


for some civilian applications and governmental 
stockpiling. 


THE INTERNATIONAL NICKEL COMPANY, INC. veros v 
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AMP tools and terminals are members of a made-to-use- 
together team. They're made so that you can be sure you * 
have a correctly installed termination. With AMP tools, the 
small DOT CODE “brand” gives an immediate check that 
the right color-matched tool has been used with the right 
color-matched terminal. This is just one more AMP control 
feature that insures the correct installation of your wire 
terminations day in, day out on the line—where it counts! 






A-MP DOT CODE 
WIRE TERMINATION 
CONTROL 


rg 
E— AE 
E 5 
— —e 
AIRCRAFT-MARINE PRODUCTS: TRS. 
vm Paxton Street Harrisburg Pennsylvania 
AIRCRAFT MARINE PRODUCTS OF CANADA LTO 
y 1764 Avenue B ad Toronto 2 Ontc C 








Three MICRO switches shown at 
feed table end of labeler provide 
automatic control of the label 
picker and gumming mechanisms 


g 
pe? 





| Fe Eod \ 
A DIVISION OF 
MAKERS OF PRECISION switcues  MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 





Five MICRO switches, located at strategic points, provide 


electrically operated “watchdogs” for this World Model B 
Automatic Labeler of the Economic Machinery Company, 
Division of George J. Meyers Manufacturing Company. 

.This ingenious machine is designed to label cylindrical 
vials or bottles at an adjustable speed range of from 90 to 
180 bottles per minute. Automatic operation at such speeds 
depends on freedom from jamming because of free labels, 
broken glass or a bottle out of position. 

Engineers of the Economic Machinery Company de- 
signed MICRO switches into the machine to serve as watch- 
dogs at strategic points. 

€ They prevent picking up a label unless there is 
a bottle in position to receive it. 


@ They stop the machine if a bottle is in position to 
be broken or to jam the machine. 


e They control the label picking and gumming 
mechanisms. 


MICRO switches were selected as components of this auto- 
matic labeling machine because of their precise, dependable 
operation, their quick response to slight operating force, 
and sealed actuating plungers to keep out dirt and dust. 
MICRO switches have proved to be “‘a principle of good 
design" in over 6000 specific applications for which switch 
types have been developed. One of them may give just 
the "lift" needed to your new product or to the redesign 
of an existing product. MICRO field engineers, experienced 
in every phase of industry, are available for advice and 
counsel to help you in the selection of a switch, or the 
development of a new switch if that is indicated. Call the 
nearest MICRO branch office. 


World Model B Automatic Labeler 
with accumulating tables for 
automatic infeed and discharge 


E 


These two roller arm-actuated 
MICRO switches control the 
solenoid which prevents the ma- 
chine from jamming or labeling 


when a bottle is not in position 





M 
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Chikson swivel joints in landing gear, 
braking and hydrav!ic control systems 
on Lockheed's Super-Constellation. 


Chiksan high-pressure swivel joints pro- 
vide complete flexibility and safety in 
steam lines on platen presses. 


Most hose reel manufacturers employ 
Chiksan swivels for pressure and vacuum 
tight connections with low torque. 


Colorado School of Mines turned to 
Chikson swivel joints for oir ond hydrov- 
lic lines on shale mining equipment. 


CHIKSAN COMPANY H 


BREA, CALIFORNIA H 


Well Equipment Mfg. Corp. (Division), Houston ', Texos * 


THE NEW TOOL OF 
ORIGINAL EQUIPMENT 
MANUFACTURERS 


Now Modern Industry has a New 
Tool available in CHIKSAN Ball 
Bearing Swivel Joints. These revolu- 
tionary flexible joints turn with full 
360° rotation in 1, 2, and 3 planes, 
handling air, hydraulics, fuels, oils, 
water and other fluids. 

There are over 1,000 different types, 
styles and sizes for pressures and ser- 
vices from 28" vacuum to 15,000 psi 
and for temperature ranges from minus 
75* F. to a plus 500? F. Packing ma- 


Chicago 28, lllinois 


Chiksan Export Company (Subsidiary 


Johnson Motors cut fluid losses 75% — 
setting-up time 75% with Chiksan joints 
on their 48 die-casting machines. 


Ermold avtomatic bottle unpacker uses 
Chiksan hydraulic joints for flexibility 
and stamina in limited space. 


Chiksan high-pressure swivel joints are 
installed for dependability and safety 
in injection molding equipment. 


Chiksan swivel joints are used on the 
coolant lines on the 160” plate mill in 
U. S. Steel’s Homestead Works. 


Newark 2, New Jersey 
Newark 2, N. J 


j, California * 





NAX 


HIGH-TENSILE STEEL 


for 


High Strength 


with Excellent 
Cold -Forming 


Properties 


ME i 


MEAN 
* P" — 


kep your SCRAP MOVING TO your DEALER 
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DECK HINGE 


N-A-X HIGH-TENSILE, having 50% greater strength than 
mild carbon steel, permits the use of thinner sections 
—resulting in lighter weight of products. It is a low-alloy 
steel— possessing much greater resistance to corrosion than 
mild carbon steel, with either painted or unpainted surfaces. 
Combined with this characteristic, it has high fatigue and 
toughness values at normal and sub-zero temperatures and 
the abrasion resistance of a medium high carbon steel— 
resulting in longer life of products. 


N-A-X HIGH-TENSILE, with its higher physical properties, 
can be readily formed into the most difficult stamped 
shapes, and its response To welding, D by any method, is 
excellent. Due to its inherently fine grain and higher hard- 
ness, it can be ground and polished to a high degree of 
lustre at lower cost than can mild carbon steel. 


Your product can be made lighter in weight . . . to last 
longer . . . and in some cases ases be | A — * more 
economically, when made of N-A-X HIGH-TENSILE steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division È Ecorse, Detroit 29, Mich. 


NATIONAL STEEL CORPORATION 





FietrcHer Works, INc., well-known manufacturer of 
narrow fabric looms, uses FLExLoc locknuts to position 
and hold the adjustment of the camshaft. Fletcher has 
found that FLEx.oc stays tight even on this tough job. 


How FLEXLOC locknuts 
reduce maintenance 


FLEXLOCs reduce maintenance by staying 
where you put them. Once they are 
installed, you can forget them. Service 
and inspection periods can be stretched 
safely from days to weeks. 


And FLExLocs eliminate complicated, 
time-consuming methods of locking 
threaded fasteners. They offer faster, 
simpler application, and safer, more 
dependable locking than plain nuts and 
lockwashers, castellated nuts and cotter 
pins, or nuts and jam nuts. 


Use FLEXLocs wherever you use an ordi- 
nary nut. These one piece, all metal 
locknuts—with nothing to assemble, come 
apart, lose or forget—won’t work loose 
regardless of the vibration encountered. 
Yet they can be easily removed and used 
over and over again. FLEXLOcs are stop 
and lock nuts too. They don’t have to 
seat to lock, and they stay put anywhere 
on a threaded member as soon as the 
locking threads are fully engaged. 


You can get FLEXLOcs in a wide range 
of sizes in any quantity. Stocks are car- 
ried by leadirg industrial distributors 
everywhere. Write for literature and 
sampies. SPS, Jenkintown 28, Pa. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 


Che Se ‘Gear : A START FOR THE FUTURE 
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your HORSEPOWER sense! 


Can you state the H.P. 
needed for these jobs? 


h 
wk CyMehp. (Ofehp. (Othp. ()1/.p. 


Right you are . . . the vast majority of refrigerators contain one-eighth h.p. motors. 


But did you know that more refrigerators are powered by Delco Motors than by 
any other make? It’s a fact. Manufacturers appreciate Delco dependability! 


()hp. () hp. () Yohp. (C) %4-hp. 
Right again! Most washing machines use one-third h.p. motors . . . and more and 
more manufacturers of washing machines are installing Delco Motors in their 
products. Delco’s dynamically balanced rotor, and Delco’s steel-backed babbitt 
bearing with cored oil wells mean long trouble-free service—always. 


er Cg h.p. Cyt/4-.p. Cy1/2.p. ( Yop. ( )34-hp. 
Correct . . . it depends on the size of blower required. So remember: Delco motors 


for blowers are available in all standard h.p. ratings . . . and Delco motors are 
favorites with furnace makers, due to their efficient, ultra-quiet operation. 


DELCO 


The best running mate 
your product can have! 


DELCO PRODUCTS 


Division of General Motors Corporation * Dayton, Ohio 


SALES OFFICES: Atlanta * Chicago + Cincinnati + Cleveland 
Dallas * Detroit * Hartford * Philadelphia * St. Louis * San Francisco 
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LINK-BELT ball and 


Jet engine parts are heat-treated in General Electric ing flanged blocks are water-cooled. Like other manu- 
roller-hearth furnaces at the Aviation Division of The facturers of equipment that must operate efficiently 
Bingham-Herbrand Corporation, Freemont, Ohio. To under the toughest service conditions, GE utilizes 
counteract high temperatures, the Link-Belt ball bear- various types — Link-Belt bearings. 


LINK-BELT ball and roller bearings 


Metal Working Machinery Farm Machinery Construction Equipment Textile Machines 
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roller bearings 


...keep company with America’s 
hardest-working machines 


HERE loads are heaviest and 

operating conditions most se- 
vere—you can always rely on Link- 
Belt precision ball and roller bearings. 
That’s why so many top equipment Seit - etigniag 
designers specify Link-Belt for their . seals effectively 
tough-job applications. ae dini out. * 

Thousands of installations have ete 
proved the dependability of Link- 
Belt bearings. Quality construction 
throughout—combined with preci- 
sion manufacture—assures the ulti- 
mate in accuracy and long life. 

There are Link-Belt ball or roller 
bearings to meet every industrial 
need. And there's a Link-Belt bearing 
engineer near you to help apply them 
to your particular requirements. You 
can also get all the facts from Data 
Book 2550. 


NN | 


BALL and ROLLER BEARINGS : — — — quires minimum 


Spring - locking 
collar with set- 
screw clamps 


support ipace, can 
be positioned on 
LINK-BELT COMPANY: Plants: Indianapolis, Chi- 
cago, Philadelphia, Colmar, Pa., Atlanta, Houston, 
Minneapolis, San Francisco, Los Angeles, Seattle, 
Scarboro, Ont. (Canada), Toronto (Canada), 
Elmira, Ont. (Canada), Springs (South Africa), 
Sydney (Australia). Sales Offices, Factory Branch 
Stores and Distributors in Principal Cities. 13,273 


smooth the path of power for all industry 


— | 


"tma hha > 
n 
L^ 


-4. 


Pulp & Paper Macbinery Oil Field Equipment Processing Equipment 
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The frame of 


AMERICA: 


This view shows the rugged 215" 


diameter Shelby Seamless Tube 
frame of the twin-engine speedster. 


is made of Shelby Seamless Tubing 


252.10 m.p.h.! The highest speed ever attained 


by an American automobile. That’s the one-way record 
run of the Motorbook Special last year on Utah’s Bonne- 
ville salt flats. 

To reach this kind of speed and maintain it safely, a 
combination of power and strength—with lightness—is 
needed. Two 220 h.p. modified Ford engines supply the 
power. The frame is fabricated from Shelby Seam- 
less Steel Tubing. Therein lies the strength—maxi- 
mum strength with minimum weight that is basic 
in tubular steel construction. For such require- 


ments, a tube is the strongest structural form you 
can buy. 


The Floyd Clymer Motorbook Special, driven by Willie 


Young, flashes across the Bonneville salt flats, setting the 
fabulous speed record of 252.10 m.p.h. The car was designed 
and constructed by Bill Kenz of Denver, Colorado, and 
sponsored by Motorbook Publisher, Floyd Clymer 


Pugged, shock-absorbent Shelby Seamless Tubing 
combines to the highcst degree the factors of strength, 
safety, and workability. It is uniform throughout, dimen- 
sionally accurate, easy to bend and shape. And it pos- 
sesses excellent machining and superior w elding qualities. 

Shelby Seamless Mechanical Tubing is produced to 
exacting standards by the world’s largest manufacturer 

of tubular steel products. It is available in a wide 

range of diameters, wall thicknesses, and steel 
analyses. You are welcome to call on our engineers 
any time. They will be glad to help you apply U-S‘S 
Shelby to your specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S-S SHELBY SEAMLESS MECHANICAL TUBING 


U N !" D cra TS 3 ET € £L 





HAVE YOUR FASTENING METHODS 


Age pace? g 


It's a long way from the zinc-lined scrub-boxes Great- 
gtandmother knew to today’s streamlined home laundry...and 
design changes come faster than ever these days. 

That's why it pays to have your fastening methods checked 
by trained specialists . . . constantly. 


United-Carr offers you ** Complete engineering and 
— service. ** Complete facilities for volume 
production of specialized fasteners and allied devices. 

* Wide experience with the top manufacturers of appliances, 
automobiles, aircraft, electronic equipment, furniture. 

* The varied technical knowledge of all our divisions and 
subsidiary companies combined . . . to help you cut costs, 
speed assembly, improve product performance. 


Call your nearest United-Carr field engineer before your 
new designs crystallize. It is in this all-important planning 
stage that you can make the most effective 
use of our special services. 


UNITED-CARR FASTENERS 


UNITED-CARR FASTENER CORP., CAMBRIDGE 42, MASS. 


TAILOR-MADE IN VOLUME QUANTITIES 
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Heat crack resulting from deep drilling. Mag. 7x. 


High heat, developed from severe 
machining and drilling operations on 
leaded brass rod, but not satisfactorily 
carried away by the coolant-lubricant, 
may cause serious hot breaks or cracks 
on screw machined pieces. Such cracks 
are intercrystalline in nature and are 
usually distinguished by darkening or 
heat tinting on the edges of the cracks. 


Causes of Overheating 


It is considered good practice to main- 
tain the coolant-lubricant at a temper- 
ature of 90°F or lower. If it rises above 
this value, its cause should be investi- 
gated. Cutting oil has been known to 
heat up to 112°F or higher after 114 
hours of continuous operation. Hot oil 
is obviously not a good cooling medium 
and indicates trouble. Overheating can 
result from the following: 

1.Dull, improperly designed tools 

and broken drills. 

2. Insufficient lubrication at the cut- 

ting zone. 

3. Excessive machining feeds and 

speeds. 

It is well known that dull tools re- 
quire greater pressures and develop 
higher friction heat. 

Deep drilling is particularly heat 
forming because it is difficult to cool 
the drill directly. This is aggravated 


94 


BRIDGEPORT BRASS COMPANY 


COPPER ALLOY BULLETIN 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Transverse cross-section etch NH,OH. Mag. 60x. 


Heat Cracks Can Be Prevented 
Overheating During Machining of Brass Rod Harmful 


when operating with a broken drill 
which generates still greater friction. 
Deep cuts and wide forming tools 
which remove considerable stock also 
create a large amount of heat. Suffi- 


cient side rake should be allowed to 


prevent burnishing the side of the metal 
being cut, another source of excessive 
heat. 


Tool hardness is very important. The 
highest possible hardness without brit- 
tleness should be attained in order to 
prevent premature tool wear. 


Keep Cool 
Heat developed at the cutting zone 
should be dissipated rapidly by the 
coolant-lubricant. Insufficient cooling 
may be due to the fact that the stream 
of cooling liquid may be partially de- 
flected by the chips curling above the 


tool, thereby preventing sufficient con- 
tact between coolant and cutting edges. 


Faster cooling has been accomplished 
by spraying the coolant-lubricant from 


below to strike the underside of the cut- ` 


ting zone. The greater surface area of 
the coolant-lubricant spray particles is 
said to carry off the heat faster than 
the usual flooding from above. It also 
minimizes the tendency towards weld- 
ing or the accumulation of deposits on 
the cutting edge of the tool. 


When excessive heat is developed and 
cannot be removed quickly enough, it 
may be necessary to increase the cool- 
ing rate of the cutting fluid by increas- 
ing its volume. 


Keeping both tool and work cool is 
the answer to rapid machining of hard, 
tough alloys like Duronze III (silicon 
aluminum bronze), which require more 
power and develop more heat than 
leaded brass rod. 


Excessive Machine Speeds 


Increasing machine speeds without 
corresponding modifications of the 
cooling procedure and coolant-lubri- 
cant composition may lead to overheat- 
ing and possible cracking of machined 
pieces. 

Ordinary cutting oils are capable of 
cooling work up to a certain machining 
speed. Beyond this point, the oil heats 
up. Increased cooling properties can 
sometimes be obtained by adding a 
percentage of kerosene or mineral seal 
oil. Changing to a good grade of water 
soluble fluid with better cooling prop- 
erties than oil is sometimes helpful. 

When high speed operation is the goal 
and the volume of work warrants it, the 
installation of a refrigerated central 
cooling system should be considered. 
Adequate cooling of tools and work 
means greater tool life and higher pro- 
ductivity. 


Bridgeport’s Technical Service 


Modern engineering specifications 
call for a variety of alloys with special 
physical properties such as high tensile 
and yield strengths, great hardness, 
good corrosion resistance. Such mate- 
rials may be difficult to machine unless 
special procedures are followed. Much 
information on the variety of screw 
machine alloys available and machining 
methods can be found in Bridgeport’s 
“Technical Handbook.” 


Please consult our nearest district 
sales office in connection with your 
metal problems and requirements. For 
immediate deliveries, Bridgeport car- 
ries adequate stocks in its warehouses 
which serve the most active industrial 
centers. (128) 
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DUCTILE-SLEEVE, TWO-WIRE 
BRAID HOSE ASSEMBLIES 


for extra safety in high-pressure usage 


Factory assembled to your specifications — you get just what 
you want — plus an extra margin of safety and dependability. 


Exclusive, ductile-sleeve, swaged-on grip makes coupling 
virtually part of hose reinforcing wire — prevents blow-offs. 


No leaks — positive seal eliminates leakage even under ex- 
treme pressures. 


uw neat com act desi n gre ee eer essere s sess es esesaesssasanaseses 
Cuts assembly costs p P 8 Anchor Coupling Co. Inc. 
Dept. PE83, Libertyville, Illinois 
I'd like to know more about 
CO Anchor Ductile-Sleeve Hose Assemblies 


[] New Anchor Flanco Split-flange clamp-type coupling 
Send me more information. 


makes installation fast and easy — gives 
you a better-looking job. 


Get all tbe details. Attacb coupon to 
your letterbead and mail today. 


ANCHOR COUPLING CO. INC. > 


Main Office and Factory: LIBERTYVILLE, ILLINOIS 
FACTORY BRANCHES: DETROIT, MICHIGAN * DALLAS, TEXAS 
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NEW! 
REVOLUTIONARY 
)NCHOR fLANCO 

SPLIT-FLANGE CLAMP 


Positive leakproof connection without 

threaded joints. Bolt rs are located 

fo distribute the venly and 
reven! tilting 


to a G 


— — ——⏑ 
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Can our metallurgists 


save YOU money? 


E you're having steel wire trouble, we'd like to have 
the chance to help you. Our metallurgists are real 
experts at solving problems involving the use of manu- 
facturers wire. Sometimes they can suggest the use of 
a different wire that saves time, or money—or both—for 
the manufacturer. Sometimes they can come up with a 
change in fabricating technique that results in a real cost 
reduction. And, if you're in difficulty because you need 
a special kind of manufacturers wire, our staff will work 
with you to develop a new wire that will meet your exact 
specifications. 

We've had more than a century of wire-making ex- 
perience. Today, as the “Wire Headquarters of the 
World” we supply our customers with more than 400 dif- 
ferent types of U -S-S American Manufacturers Wire... 
and all of it is of uniformly high quality. 

Consultation is without charge or obligation—just call 
our nearest sales office. 


AMERICAN MANUFACTURERS WIRE 


AMERFINE—High-quolity fine wire. 


U-S:S AMERICAN DER 
MANUFACTURERS AMERLOY —alloy heading wire. 


AMERTEMP —heavy-duty oil-tempered wire. 


WI [sd a AMERHEAD — uniform heading wire. 


AMERSTITCH—extra-tough metal stitching wire. 
Uss AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AS LER OS ou > tates AS M SA Re | 
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+ se + © + + + NATIONAL OIL SEAL LOGBOOK - - 


Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Versatile standard-design National Oil Seals 
save time and avoid production '"log-jams" 


You save engineering time, get faster 
delivery and minimize tooling costs 
when you utilize standard-design Na- 
tional Oil Seals. National offers over 
1,000 such seals, including virtually all 
commonly used types in standard shaft 
and bore sizes. 


One of the most widely used stand- 
ard-design seals is the time-tested Na- 


M a 


Fig. 1. National 50,000 Leather Seal. 


Fig. 2. L. to r., National 70,000, 80,000 
and 90,000 Leather Seals. 
tional 50,000 series seal (Fig. 1). This 
design has a precision-made steel outer 
case and an accurately spring-tensioned 
sealing member of leather treated by 
an exclusive National process. It is par- 
ticularly suited to heavy duty applica- 
tions where dust and dirt conditions are 
severe. These seals retain lubricant in 
their sealing member and can thus run 


*Trade Mark Registered 


“dry” for some time without damage. 
This same type of sealing member is 
available as a dual tandem, dual op- 
posed or external seal (Fig. 2), or in 
combination with felt or springless 
leather auxiliary members. ; 


The basic National 50,000 design is 
also offered as the National 50,000-S 
Syntech* seal (Fig. 3). This design has 
a spring-tensioned sealing member of 
National Syntech (synthetic rubber). 
This seal is in wide use throughout in- 
dustry on automobiles, trucks and 
buses; electric motors, generators, 


Fig. 3. National 50,000-S Syntech Seal. 


m" 


Fig. 4. Top, |. to r., National 70,000-S, 
80,000-S, 90,000-S Syntech Seals. 
Bottom, l. to r., National 10,000-S Syntech-felt 
and National 20,000-S Syntech Seal. 


pumps and other machinery. National 
Syntech is unaffected by most indus- 
trial fluids and is designed to operate 
over a wide range or temperatures and 
at shaft speeds up to 3,500 fpm. This 
design is available as a dual opposed, 
tandem or external seal, or in combina- 
tion with felt or springless Syntech 
auxiliary members (Fig. 4). 

Standard National designs also in- 
clude many Syntech rubber-covered 
seals. Typical examples are shown in 
Fig. 5. 

National Oil Seals shown here are 
suited to many different applications, 
from compact chain saws to giant earth- 
moving equipment. Next time you 


Fig. 5. L. to r., National 320,000, 350,000 
and 370,000 Syntech Seals. 
specify seals, why not talk to the Na- 
tional Oil Seal Engineer in your area? 
Chances are he can show you how a 
standard-design National seal can solve 
your problem. 


"Let Your Decision be Based on Precision” 


NATIONAL 


OIL & GREASE SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices: Redwood p 


Plants: Redwood City, Calif.; (Los 
Angeles County), Calif.; Von Wert, Ohio 


CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHICAGO, ILL. 


DALLAS, TEXAS 
DETROIT, MICH. 
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Room 4113 Field Building, FRanklin 2-2847 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 
302 Highland Park Village, JUstin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


MILWAUKEE, WIs. 
NEWARK, N. J. 


Downey (Los Angeles Co.), CALIF. 


. 11634 Patten Rd., TOpaz 32-8166 


647 West Virginia Street, BRoadway 1.3234 
Suite 814, 1180 Raymond Bivd., Mitchell 2-7586 
Repwoop CrTY, CALIF. . 
519 South Broadway, WIchita 2-6971 


. Broadway and National, EMerson 6-3861 





Providing new products with an extra sales advan- 
tage is another of the outstanding qualities of 
American Blower Gyrol Fluid Drives. 


E THINK you'll agree that lowest starting current, 
M istis acceleration, overload protection, shock 
absorption and adjustable speed are desirable ad- 
vantages to have on any new product. 

And you can have all these advantages and more 
on your new products by using American Blower Gyrol 
Fluid Drives. 

With Gyrol Fluid Drives, all shocks between driving 
and driven machin:ry are absorbed in a cushion of oil. 
There's no metal-to-metal contact. Gyrol Fluid Drives 
eliminate delays, prevent damage to motors and 
machines. 

For complete data on how American Blower Gyrol 
Fluid Drives can help make your new products 
perform better, phone the nearest American Blower 
Branch Office—conveniently located in principal cities. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raniator & Standard Sanitary corroration 


AMERICAN @) BLOWER 


PLANNING 


new products? 


An 


Agitators 


Blowe.s 


Ideal Drive for: 


Cranes & Hoists 
Dredges 


Car Dumpers Elevators 


Car Pullers 
Clarifiers 


Centrifugals 


Fans 
Laundry Tumblers 
Laundry Washers 


Clay Working Machine Tools 


Machinery 
Compressors 


Conveyors 


Mills 
Mixers 


Pumps 


Serving bome and industry: NMERICAN-STANDARD + AMERICAN BLOWER + GHURCH SEATS & WALL TILE © DETROIT CONTROLS «— KEWANEE BOILERS è ROSS EXCHANGERS 
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Superior skill lies behind the shots 
of the pistol expert. But, he’s also 
sensitive to the weights and bal- 
ances of his gun. Sights, mech- 
anism, the length and bore of the 
barrel—each has an important 
function—each is made with care 
and accuracy. 

The pistol expert takes pains to 
be certain that the materials of his 
trade are working for him and 
with him. 


— iiim ined 


Add this Spee to 
Your Blueprints 


> 


Jones & LauGHLIN Stee. Corporation 
PITTSBURGH 30, PA. 
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Photo courtesy of Woodall Industries, Inc. 


A stitch in metal saves ay , / 


TITCHING with wire is 
a relatively new way of 
joining metal to metal, or metal 
to almost any other material. 
Since speeds up to 100 stitches 
a. minute are possible . . . and 
since wire is economical . . 
there are tremendous time-and- 
cost savings compared with 
other methods of fabrication. 
Success of the whole idea hing- 
es largely on special wire. For 
the wire must be stiff to penetrate 
metal. It has to be strong, up to 


330,000 psi in tensile strength, 
to provide a lasting grip. Still 
it must be ductile to take tight 
180° bends without cracking or 
breaking. 

Here, at our Worcester Wire 
Works Division, this unusual wire 
is produced in several strengths, 
sizes and finishes to meet all 
metal stitching requirements per- 
fectly! Here too, the skill and 
care for which Worcester Wire 
Works has long been known re- 
sult in exceptional uniformity — 
a particularly great advantage for 
any user of machine-fed wire. 


Do you have a problem in- 
volving wire? Perhaps, as in 
metal stitching, a new, specially 
developed wire is the answer. 
Maybe you need only some 
specialized engineering help on 
the use or fabrication of wire. In 
any case, Worcester Wire Works 
stands ready to serve you, to give 
you the advantage of engineering 
experience, special skills and 
techniques that have been over 
30 years in the making. It’s your 
standing invitation to out-of-the- 
ordinary, personalized service 
in wire. 


ATRENIA STEEL. . Clifton, N. J............... Flat, High Carbon, Cold Rolled Spring Steel 
WATIONAL-STANDARD. . Niles, Mich. Tire Wire, Stainless, Fabricated Braids and Tape 
REYNOLDS WIRE. . Dixon, Illinois 

WAGNER LITHO MACHINERY. . Jersey City, N. J.......... eese Metal Decorating Equipment 
WORCESTER WIRE WORKS. . Worcester, Mass. Round and Shaped Steel Wire, Small Sizes 


NATIONAL- 
STANDARD 


DIVISIONS OF NATIONAL-STANDARD CO. 
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“MAGNETIC MAGIC” SAVES PAINT 


Remember the old paint brush? By 
contrast, here is the latest method of 
applying paint —electrostatically. 


The cone-shaped heads above are 
spraying Glidden white Nubelite 
through a 100,000 volt field. The 
ionized particles are being attracted 
directly to the products, providing a 


smooth, durable finish. There’s no 
overspray —no wasted paint! 


Glidden Technical Service helped de- 
velop this installation for a leading 
manufacturer of electric water heaters. 
It’s typical of Glidden’s policy of help- 
ing manufacturers save paint while 
achieving the finest finishing results. 


THE GLIDDEN COMPANY 
INDUSTRIAL FINISHES DIVISION 


11005 MADISON AVE. 


« CLEVELAND 2, OHIO 











SALES OFFICES AND FACTORIES: San Francisco, Les Angeles, Chicago (Nubian Division—1855 North Lectaire Avenue), Minneapolis, New Orleans, St. Louis, Cleveland, Reading, Atlanta and Toreate. 





Easy 
Machinability 


$ E Gray Iron provides the ideal 
Let's get down to cases combinan o croci for 
the base of this automatic lathe. 
ABOUT BASES! 
* 


The manufacturer of this automatic lathe had previously used a 
GRAY IRON fabricated steel base. To cut down delivery time and reduce costs, 


Characteristics Include: a switch was made to a cast Gray Iron base. 


€ Castability In the manufacturer's own words . . . *in addition to appreciable 
€ Low Notch Sensitivity 


cost savings, delivery time to our machine shop is about one-eighth 
opum that of fabricated steel. Because of the rigidity inherent in the 
— casting, we have a base which is easy to machine, absorbs vibra- 
@ Machinability . I . . x ” 
aaa tion, and does the kind of a job our customers exp«ct. 

e Rigidity " i 

© Wear Secktence When you “get down to cases” about machine tool bases—or 
€ Corrosion Resistance any other application requiring the unique combination of advan- 
€ Vibration Absorption tages listed at the left—be sure to investigate Gray Iron! Write 
€ Wide Strength Range for technical information on the many advantages of the Gray 

Iron casting process. 


Make it Better with Gray Iron + Second largest industry in the Metal-working field 


GRAY IRON FOUNDERS SOCIETY, INC 


NATIONAL C/TY-E. 6th BLOG. CLEV 


PY E LAA E 
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PLUS 


, 


... 0s in protective headgear 


High mechanical strength is a required property 
of the basic material for many parts and compo- 
nents. It is seldom, if ever, the only property to 


be considered. 


The various types and grades of Spaulding prod- 
ucts offer strength in a wide range of combi- 


Good forming 
Toughness 
Lightness 
Stiffness 

Heat insulation 


PRODUCTS for 
INDUSTRY 


~ Toughness 
Inertness to oils, 


greases, waxes, 
and solvents 


Clean punching 


Ease of machining to a 
glass-smooth surface 
Absence of chipping, 


splintering, corroding, 


or staining 
Toughness 
Lightness 


+.. as in gaskets and other machinery parts 


—— ae «=e aes — wi 


PLUS 


...as in textile and related applications 


nations with other mechanical, electrical, and 
chemical properties. 


If the material you seek should have strength plus 
other properties—or any difficult or unique prop- 
erty combination—consult the Spaulding Handbook 
or your nearest Spaulding Branch Sales Office. 


SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Y., MAKERS AND FABRICATORS OF... 


VULCANIZED FIBRE: In sheets, rods, tubes 
and fabricated parts. 

ARMITE: Thin Insulation (Fish Paper) in 
sheets, rolls, coils and fabricated parts. 
SPAULDITE: (Laminated Phenolic Plastic) in 
sheets, rods, tubes and fabricated parts. 
SPAULDO: Motor Insulation in sheets, rolls, 


coils, slot cells and other fabricated parts. 
SPAULDING FIBRE BOARD: In sheets and 
fabricated parts. 

SPAULDING T BOARD: A superior Trans- 
former Board, in sheets and fabricated parts. 
MATERIALS HANDLING EQUIPMENT: 
Factory trucks, Boxes, Barrels, Trays, etc. 


SPAULDING BRANCH SALES OFFICES 


BOSTON 16, MASS. 
585 Boylston St. 
BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 
CHICAGO 25, ILL. 
4770 Lincoln Ave. 
CHICAGO 38, ILL. 
5604 West 63rd St. 
CLEVELAND 14, OHIO 
2108 Payne Ave. 
CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 
DAYTON 2, OHIO 
136 South Ludlow St. 


DETROIT 1, MICH. 
4612 Woodward Ave. 
FORT WAYNE 6, IND. 
2301 Fairfield Ave. 
LANSING 10, MICH. 
2021 South Cedar St. 


LONG ISLAND, N. Y. 
90-34 Jamaica Ave. 
Woodhaven 21, L. 1., N. Y 

MILWAUKEE 8, WIS. 
3329 West Vliet St. 


NEW YORK 55, N. Y. 
384 East 149th St 
NEWARK 2, N. J. 
965 Broad St. 
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PHILADELPHIA, PA. 
702 Federal St. 
Camden 3, N. J. 
ST. LOUIS 5, MO. 
34 North Brentwood Bivd. 


TONAWANDA, N. Y. 
310 Wheeler St. 
LOS ANGELES 5, CALIF. 
C. D. LaMoree 
1325 Son Julian St 
BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 
TORONTO 18, ONT., 
CANADA 
A. A. Andersen & Co. 
28 Jackson Ave. 


Company 


Address 


SPAULDING FABRICATING 
FACILITIES 
Spaulding’s fabricating facilities for these 
products are unsurpossed the world over. 
You can save time and money by letting us 
do your fabrication. We'll be glad to quote 
on specific jobs without obligation to yov. 


SPAULDING FIBRE CO., INC. 
TONAWANDA, NEW YORK 


Please send me by 
return mail my free copy 
of the new 40-page 
Spavlding Hand Book. 


ea 


deine ai anina i aaa a dn a a das «d 
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DIE CASTING 


eliminates 
four, expensive 
screw machine parts 


Tea 


"CASE HISTORIES FROM 
"MT. VERNON FILES 


When you're looking for ways to pare your 
production costs and boost your output on metal 
parts, investigate die casting. 


Die casting permits you to produce intricate 
metal parts or sections in a single operation. This 
reduces and often eliminates, the need for much 
machining and finishing. As a result, you save 
time and material. And frequently you can sim- 
plify design and lower weight without sacrificing 
strength or performance. Naturally, you get 
better products, faster, and at a lower unit cost. 


Pass & Seymour's new weatherproof electrical 
outlet clearly illustrates these advantages. Speci- 
fications for this outdoor outlet called for tight 
fitting, removable caps to make it weatherproof 
when not in use. Previously, P & S used threaded 
caps and housings which required four, expensive 
screw machined parts. Now, die casting has 
eliminated these parts—resulted in a much more 
satisfactory product. The new outlet has no 
threads to cross or catch. Its positive latching cap 


will not loosen, yet may be latched and unlatched 
with a simple turn. And its large die cast serra- 
tions provide a firmer grip. 


The next time you have to select a manufac- 
turing procedure remember these advantages of 
die casting—and consult us. We'll welcome the 
opportunity to show you how die casting can 
increase your output, improve your products and 
hold down your production costs. 


MT. VERNON 
DIE CASTING CORP. 


MT.wVtRNONM LU T, ENDS EP. DE 
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FROM the Bundy Él 
TO 14 a — magn p 


— POWER 
2 STEERING 


B us MECHANISM 


REMARKS You never know 'til you 
try. Bundyweld has helped lick hundreds of 
design, fabrication problems; might lick 
yours. It's the standard of tubing depend- 
ability in many industries. Then there's 
Bundy's unmatched fabrication facilities. 
Add our specialized engineering help, new 
custom-engineered packaging of orders. 


2g seve! for Bundyweld catalog or for help in 
developing your tubing application ideas. 


BUNDY TUBING CO., DETROIT 14, MICH. 


Bundywel lubing— == 


DOUBLE-WALLED FROM A SINGLE STRIP 
WHY BUNDYWELD iS BETTER TUBING | d 


4 ! j Í \ NOTE the exclusive 

| patented Bundyweld 

ca i d l beveled edges, which 
afford a smoother 

: joint, absence of bead 


Bundyweld starts as continuously rolled and passed through —Bundyweld,  double- oe ur ond less chance for 

a single strip of twice around later- a furnace. Copper walled and brazed . UTO ^ any leakage. 

copper-coated steel. ally into a tube of coating — with through 360° of wall " 

Then it’s... uniform thickness, steel. Result . . . contact. 

Bundy Tubing Distributors and Representatives: e. 42, Mau.: Avstin-Hastings Co., Inc., 226 Binney St. . Chattanooga 2, Teaa.: Peirson-Deokins Co., 823-824 
Hick er eee A. B. Murray Co. inc, Post Office Box 476 © Philadelphie 3, Penn.: 


Chattanooga ^ Bldg. ^ X = UL: Lapham- 3333 W. 47th Placee 
Rutan & Co, 1717 Sansom $ San Francisco lo. Calif.: Pacific Metals Co., Ltd., 3100 19th St. Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave. South 


Terento 5, Ouferin, Canade: Alloy Metal Salos Ltd. 181 Fleet St., E. * Bundy weld nickel end Monel tubing ls sold by distributors of nickel ond michel efleys in principal cities. 
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DO YOU NEED 
"Special ” FASTENERS 


Why not use National’s Special Pro- 
duct Service? It’s sure to save you time 
and money in duplicating special fasten- 
ers you may now be using, or in designing 
and producing entirely new ones. 
National engineers can help you find 
the solution to practically any fastener 
problem, and National’s extensive pro- 
duction facilities with more than 3500 
cold-heading and finishing units can pro- 


4 7 ; — Pa» Representatives in: Chicago, Cincinnati, Detroit, 
duce your specials economically and in , x New York, Philadelphia, Kansas City, Denver, 


íi 2 É j y San Francisco and Seattle. Write or call direct to: 
unlimited volume. 7 


And, if you have small parts that may < : THE NATIONAL SCREW & MFG. COMPANY 
be adaptable to cold-heading production, Cleveland 4, Ohio 


you may find unusual cost-cutting possi- Pacific Coast: National Screw & Mfg. Co. of Cal. 
idis í — : 3423 South Garfield Ave., Lcs Angeles 22, Cal. 

bilities by letting National’s Special Pro- ; 

duct Service study them. 
Send us your samples or specifications, 

or call the National representative near- 

est you. And remember . . . National 

makes the most complete line of standard 

fasteners and specialties such as lock nuts 

and self-locking bolts and screws. 


— 
a Vra 


FASTENERS 
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TWIN WELTERWEIGHTS (8 oz.) 
ONE-HANDEDLY BEAT OUT 
TWO-HANDED HEAVYWEIGHT 


Or, in molding shop language, production went UP when 
single-cavity molds on two Fellows SC-8 speed machines 
took over from two-cavity molding on one 16 oz. machine. 


We'll get no argument that, as far as net speed per 
cycle goes, a Fellows Injection Molding Machine runs 
rings around the slower ‘Big’ machines. Nor is there 
much argument over the shop-profit importance of 
a-b-s-o-l-u-t-e s-p-e-e-d in pieces per hour. 


Give any operator ability to turn out enough more 
pieces per man—per hour, and per dollar of total over- 
head, and the way is open to produce and sell for profit. 


This color-styled telephcne cover device isn’t too 
easy to mold. The sections vary in thickness so cycling 
has to be accurately controlled to hold close-limit 
dimensions. Flow lines and sinks would cause imme- 
diate rejection. It’s a job for a skillful molder—and 
the results prove that the right man was assigned the 
job in this case. 


e Machines Speed Pays Off 


It took imagination and an eye for the ultimate profit 
dollar to dare to re-make the molds to put the job on 


speedy Fellows 5C-8s—two of them. But it paid off 
—as is to be expected! 


The outstanding contribution which Fellows has made 
to injection molding, summed up in one word, is 
SPEED...and that means SUSTAINED SPEED, backed 
by mechanical reliability, automatic operation and 
service that sets Fellows in a class apart. 


If cost-cutting is your problem, get in touch with 
Fellows. The 3 oz. and 8 oz. Speed-Flo Injection 
Molding machines are the pace-setters of the 
industry. Write, wire or phone the nearest office. 


injection molding equipment 


THE FELLOWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department, Springfield. Vermont 
Branch Offices: 323 Fisher Bldg., Detroit 2, Michigan * 5835 West North Avenue, Chicago 39, Illinois * 2206 Empire State Bldg., New York 1, N. Y. 
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PHOTO COURTESY OF SHELLMAR PRODUCTS CORP., MT. VERNON, OHIO 


‘picture packages” for Lipton’s 


Have you noticed the new trend in food packaging? Today, 
every food producer wants color in his packages—bright, rich color 
that will catch the customer’s eye—and hold it! 


One thing that helps to make these “‘picture packages” possible is a 
new method of lamination used to hold a transparent film (on 
which the colorful advertising matter is printed) to a 

protective foil (in which the food will be contained). 


. Many packagers rely on 8M adhesives to bond film and foil together 


ADHESIVES- COATINGS- SEALERS | 


Some, for example, use a 3M adhesive which is 

completely transparent when dry. What’s more, it forms an 
immediate bond once applied. And its fast-drying property makes it 
possible to laminate packages on machines running at high speeds. 
See what adhesives can do for you... 

Making “picture packages” for Lipton’s is another example of how 
3M helps industry solve problems. For ideas on how 3M can help 
you, call in your 3M sales representative, or write for free, secs catdest 
booklet describing many applications. Address: 3M, Dept. 

48, 411 Piquette Ave., Detroit 2, Mich. 


er write lor copy 


MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES AND COATINGS DIVISION . 411 Piquette Ave., Detroit 2, Michigan 
GENERAL SALES OFFICES: ST. PAUL ó, MINN. + EXPORT: 122 E. 42 ST., N.Y. 17, N.Y. e CANADA: LONDON, ONT. 


MAKERS OF “SCOTCH” BRAND PRESSURE-SENSITIVE ADHESIVE TAPES e “SCOTCH” BRAND SOUND RECORDING TAPE e“SCOTCHLITE’ BRAND 
— L 3311 1 


REFLECTIVE SHEETINGS @ 3M" ABRASIVE PAPER AND CLOTH @*3M" ADHESIVES AND COATINGS © “3M" ROOFING GRANULES © '"3M'" CHEMICALS 
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Here Are Facts 
You Should Know 
About 
Electric Motor 
Bearings 


I 
| 
| 
l 
| 
l 
i 
I 
k 





ALLIS-CHALMERS © 


N IDEAL MOTOR BEARING would operate for indefinitely long 
A periods under all types of conditions without requiring any 
attention whatever. However, in the opinion of our engirieers, such 
a bearing and its attendant lubricant are not yet available on the 
commercial market. Consequently, bearings for many types of op- 
erations, particularly where overloading, extreme temperature 
ranges and chemical and dirt laden atmospheres are involved, re- 
quire special lubricants or regular lubrication schedules. 

Of course, bearings suitable for many kinds of operation under 
normal conditions can be built so that they do not require attention 
for very long periods — usually several years. Allis-Chalmers can 


supply sealed bearings in all frame sizes through 505 on short de- 


livery and without extra cost for applications of this type. 


Which is the Best Design 
For Your Application ? 


We believe that the design used in standard Allis-Chalmers 
dri p-proof, tefc and ex plosion- proof motors represents the best 
desi gn for most industrial users. 


The Allis-Chalmers standard design consists of a pre-lubricated, 
double-shielded bearing mounted in the end housing with a gener- 
ous grease reservoir. Plugged and tapped holes are provided for 
grease and for pressure relief. Under normal opérating conditions, 
this design will operate as long without attention as any other type 
of bearing in use today. But where difficult operating conditions 
make re-lubrication desirable, it can be done as part of the normal 
lubricating routine without dismantling the motor. 

The large grease reservoir and shielded bearing design assure 
that grease lost from the bearing due to high operating temperatures 
or other causes will be replaced automatically. 

For further information on bearing design and other outstand- 
ing features of all types and sizes of Allis-Chalmers motors, call 
your nearby Allis-Chalmers District Office. 





| bearing 
Bearing cap Plugged and tapped 
hole for grease 
and pressure relief 


Plugged and tapped 
hole for grease 
reservoir and pressure relief 
Labyrinth 





—————— —————— 


Everything You Need... 


from Power Lzne to Driven Shaft 


Motor, Control, Texrope V-belt Drive 
All from one reliable source 


You will save time and engineering costs and reduce 
assembly problems when you use an Allis-Chalmers 
complete machine drive. Components are of coordi- 
nated design and manufacture. Ratings coincide and 
parts fit and work together properly when assembled. 
One requisition, one order, one invoice saves on paper- 
work. And you can obtain engineering assistance from 
qualified field application engineers who thoroughly 


understand the complete drive problem. 


NATION-WIDE CERTIFIED SERVICE 


Almost a hundred Allis-Chalmers Certified Service 
Shops in industrial areas in all parts of the country 
provide factory-approved service and parts. If you use 
a special motor, Certified Service Shops have the full 
benefit of factory drawings and advice for service work. 

Call the Allis-Chalmers District Office near you next 
time you have a drive problem. A competent applica- 
tion engineer will be glad to put the full facilities of 
Allis-Chalmers at your disposal. 


Texrope is an Allis-Chalmers trademark 





ALLIS-CHALMERS © 


IT VA 


Milwaukee 1, W 





What would you do 


if you had to 
mass produce 


these fasteners 
from 18-8 stainless 
... Without "losing your shirt"? 


Both jobs were produced economically from a totally NEW chrome-nickel stainless! 


Both companies successfully turned out these jobs with new Carpenter Stainless 
No. 10—the first chrome-nickel Stainless to permit economical, mass produc- 
tion of severely | cold headed and upset fasteners and other parts. Carpenter 
No. 10 work-hardens far slower than any of the conventional 18-8 grades. 
That's the secret of its success. That is why it is ideal for cold headed bolts, 
screws, and upset nuts made on automatic machines. In fact, it is suited for 
any job involving heading, extrusion, severe coining and swaging. And the 
corrosion resistance of No. 10 is slightly better than Types 302, 304 and 305. 


1000 psi 


Of course, because of its high nickel content, Carpenter No. 10 is subject to 
present government regulations, and its supply is limited. Yet, we always like 
to keep you informed about the possibilities of a product like this. Upon request, 
we will be glad to give you more information about No. 10— its corrosion resis- 
tance, cold workability, machinability ...as well as its usefulness for parts 
that must remain non-magnetic after severe cold working. So drop us a line 
on your Company letterhead, now ...or any time. THE CARPENTER STEEL : 
COMPANY, 117 W. BERN ST., READING, PA. Percent Cold Reduction 


— iaid Comparison of various Stainless Steels showing 
í—— — increase of tensile strength with percentage of 
cold reduction. 


Tensile Strength 


takes the problems out of production 


Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 
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for complete, 
unified 
tool-making 
service ............. 


Do you have to sweat out your own tooling 
problems? 


Or, worse yet, do you have to farm out the work 
piece-meal? 

Either way, it will pay you to investigate 
Kirksite Stamping Tool Service...a service 
complete in every respect. 

In one unified operation, we can take your 
problem off your hands right from the idea, sketch, 
blueprint or model stage. We can make and finish 
patterns and dies. Then from these we can turn 
out try-out stampings or moderate production runs 
... all in the same shop. 

You eliminate the need for “jack-of-all-trades” 
experience. You eliminate costly die-shop main- 
tenance. 

Better still, you by-pass the production difficul- 
ties of piece-meal operations and divided responsi- 
bilities. 


* * 
Kirksite" 
... proved-performance 


toolin 


All in all, the Kirksite “package” means fewer 
headaches ... quicker production ... lower costs! 


If you make aircraft stampings, automotive 
vehicles, business machines; any die stamped parts, 
in fact, you ought to know more about this service. 
Write for “Kirksite,” a free new booklet that gives 
you the up-to-the-minute facts on this complete 
service to cut tooling costs...tooling time. Address: 

National Lead Company, Kirksite Divi- 
sion, 900 West 18th St., Chicago, Illinois. 
Kirksite is a trade-mark registered in U. S. Pat. Off. 


by Morris P. Kirk & Son, Inc., a subsidiary of National 
Lead Co. 9 *Reg. U.S. Pat. Off. 
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How mechanical parts of 


DU PONT NYLON 


give improved performance 


Automatic antenna 

has a flexible rod of 

Du Pont nylon that 

raises and lowers the 

"live" members. Nylon 

was the only material 

flexible enough to fold 

into the trombone-like 

position, yet rigid ` 

enough to force the 

antenna up and down. Door-lock wedge of 
Du Pont nylon provides 
superior abrasion re- 
sistance, high resist- 
ance to repeated im- 
pact of door slamming. 
No maintenance re- 
quired— needs no lu- 
brication. Injection- 
molded production cuts 


costs. 
ance is improved with 


automatic spark-con- 
trol unit that has ball 


check valve of Du Pont 
nylon. Lightweight ny- 
lon reacts instantly to 
pressure differentials 


. . . resists electrolytic 


and chemicalcorrosion. 


Production opera- 

tions were cut from 

five to one when this peg yr aye with a 
ometer take-of Sess p ers of nylon enabled engineers to cu 

= in half the space required for floorboard 

drive gear was molded a ba clutch and brake seals. Du Pont nylon 

———— ms 2 withstands abrasion . . . seals out noise, 

wearing nylon resists E fumes, dirt and water 

abrasion . . . runs qui- * 

etly . . . lasts life of 

the car. 


D 
LI 


Illustrated here are five examples of how Du Pont nylon 

plastic is improving performance and reducing costs of ae ot en of 

automotive parts. Forward-looking engineers are blueprint- BETTER THINGS FOR BETTER LIVING 

ing many of their new ideas through Du Pont nylon’s ae aaa 

unique combination of mechanical and electrical properties. Po f is h em " ca | S 
Perhaps nylon’s proven properties can help you engineer 

your present problem or future idea. For full information, iann 


write: E. I. du Pont de Nemours & Co. (Inc.), Polychemi- PLASTICS * CHEMICALS 
cals Dept., Room 108 Du Pont Bldg., Wilmington 98, Del. 
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TYPICAL ANALYSES AND TYPES: 


GLOBE Seamless 
GLOWELD Welded 
è Resistance to Corrosion 


* Strength at High 
Temperatures 


* Resistance to Oxidation at 
High Temperatures 


è Ease of Fabrication 


302 
302B 
304 
308 
309 


* Registered U.S. Trade-Mark 


309S 316Cb 330 410 
309Cb 317 347 430 
310 321 403 443 
314 329 405 446 
316 INCONEL * — NICHROME ** 

**Trade-Mark Reg. U.S. Pat. Off. D-H Co. 


Globe produces more than 26 standard analyses of stainless steel 


tubes — also special analyses when required. 


ause varying 


analyses have widely varying service characteristics, Globe will make 
recommendations only after careful study of your particular problem. 


specializ rch ob al — 


meets your exact 


Write for Bulletin 333 — Corro- 
sion and Heat Resisting Steel An- 
alyses Chart — a valuable refer- 
ence tabulation of stainless steel 
analyses as produced by various 
manufacturers. 


" i LITT 


Piercing, rolling and reduction of seamless pies is closely monitor- 
from this control room — typical of the highly specialized 
equipment in the Globe mill. 


112 


requirements in 


STAINLESS STEEL TUBES 


SIZE RANGE: 


Globe seamless stainless steel tubing may be had in sizes 
from % inch to 6 inches O.D., and in pipe sizes % inch to 6 
inches, standard, extra strong and double extra strong weights. 


Gloweld electric welded stainless steel tubing is available in 
sizes ranging from % inch to 5 inches O.D. inclusive; in 
standard weight pipe (schedule 40) sizes % inch to 2 inches 


— lightweight pipe (schedule 5 and 10) % inch to 4% inches 
inclusive. 


TOLERANCE RANGE: 


All stainless tubing furnished to standard A.S.T.M. specifi- 
cations unless otherwise specified to suit your particular 
application requirements. 


Globe specialization gives you uniform high quality... 


A 
| a 


A 
is 


Precision checks — and re-checks — at every stage 
of production insure Globe stainless steel tubes that 
meet your exacting specifications. For more than 
thirty years, specialization in production of steel 
tubes has key-noted all Globe research, engineering 
and mill operations. Write for the Globe Stainless 
Steel Tubes catalog. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wis. 


Chicago — Cleveland — Detroit — New York — Philadelphia — St. 
Louis — Denver — Houston — San Francisco — Glendale, Cal. 


Producers of Globe seamless stainless steel cubes — Gloweld weld- 
ed stainless steel tubes — alloy — carbon seamless steel tubes — 


Globeiron (high purity ingot-iron) seamless tubes — Globe weld- 
ing fittings. 
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HARD 
CHROME PLATED 
PISTON RODS 


Prevent Scratch-Damage, 
Nicks and Rust 


SOLID STEEL HEADS, 
CAPS and MOUNTINGS 


Eliminate Breakage 


| DIRT WIPER SEALS Standard Leather Cup Seal As- 


i Protect Rods, Seals, Bushings sembly Shown Is Interchange- 
able With Miller Standard Piston 
Ring Piston Assembly 


MET J.1.C. HYDRAULIC 
STANDARDS years before 
WRITE FOR CYLINDER BULLETINS H-104 and A-105 


x apice their adoption in 1949. 
Complete Miller cylinder line includes: air cylinders, 1 
1%” to 20" bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 115" to 6" bores for 500 PSI opera- 


tion, 8" to 14" bores for 250 PSI; high pressure hydraulic SPACE-SAVING sQ UARE 


cylinders, 14” to 12” bores, 2000-3000 PSI operation. DESIGN originated by Miller in 
All mounting styles available, 1945 


SALES AND SERVICE FROM COAST TO COAST MILLER MOTOR COMPANY 


CLEVELAND * YOUNGSTOWN « DAYTON e» PITTSBURGH « PHILADELPHIA e 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER » ST. LOUIS « MOLINE « CHICAGO 


e HOUSTON « TORONTO, CANADA ond OTHER AREAS 









DE LAVAL 


WORM GEAR SETS 







Three or more teeth are in contact 
y of power is smooth, con- 
but dnd otka ós. 


De Lava) worm gear sets are designed to take punish- 
ment year-in, year-out. Gear v*eth are under a crnshing, 
instead of a bending load. Thus they withstand ex- 
tremely high momentary and shock loads damaging to 
other forms of gearing. They need little attention even 
under the most rugged operating conditions. 

De Laval manufactures these heavy-duty sets in a 
wide range of ratios from 3:1 to 100:1, with ratings of 





can take“hard knocks” 


High Shock Load 
Capacity 





Standard 144° involute spur gear 
tooth and old time worm tooth, 


3 





20° stub spur gear tooth. 


eo 
i a 
De Laval Worm Gear tooth. Note 


i line of pressure falls inside base 
| of tooth. 


———————— 


.l hp to 550 hp and center distances from 3" to 36". 
It pays to design around these De Laval stock sizes. 
Special sets, however, can be furnished to any detailed 
specifications. 

Proven applications of De Laval worm gear sets 
include the machine tool industry, rolling mills, pro- 
cess machinery, cranes and hoisting equipment and 
many similar uses. 


Worm Gear Sets 


DE LAVAL STEAM TURBINE COMPANY 
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801 Nottingham Way, Trenton 2, New Jersey 
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DENT ae 
SNR ULL 


... produced under 
| a. controlled process technique 


— i | P that insures quality, 





Sleeve bearings in a wide variety of designs and sizes 


CigiieeB 


Cast bronze bushings Precision bronze parts 


9 


Washers Spacer tubes 


research * engineering 
quality control 


FEDERAL- MOGUL CORPORATION D 11043 Shoemaker, DETROIT 13, MICH. 
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To clock-radio designers 
who fall back to sleep 


don't forget the Signal Alarm 


..-available only on Telechron Timers 


Sleep through the soft morning music of your clo-k-radio 

just once, and you'll see an important reason to specify Telechron 
Timers with signal alarm for your new models. 

And you'll see, too, how this exclusive feature can help your 
clock-radio become a sales success. 


There are other exclusive advantages in Telechron Timers. 

The sealed lubricant reservoir gives better assurance 

of long timer life and quiet operation. There’s extra simplicity of 
operation in the two knobs that do the work of three. 


For any clock-radio price class, tl.ere’s a Telechron Timer that 
will meet your needs. We custom style to meet your design 
requirements. Write for details. Telechron Department, 
General Electric Company, 18 Homer Ave., Ashland, Mass. 


O elechon 


Telechron Seal of Accuracy on the clock crystal 
or ouf trademark on the dial gives the buyer MARK OF TIMING LEADERSHIP 
confidence in the accuracy of your clock-radio 
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GENERAL PLATE 


ALCUPLATE 


(COPPER-CLAD ALUMINUM) 


Reduces Chsts 


OVER SOLID COPPER 
OR BRASS 


ALCUPLATE Provides High Electrical 
Conductivity, Soft-Soldering Surfaces, Good Heat 
Dissipation, Light Weight 


Now, you can reduce your cost 15-30% or more over an 
equal area of solid copper or brass by using General Plate 
ALCUPLATE. 

Made by permanently bonding a thin layer of copper to 
one or both sides of thicker aluminum, ALCUPLATE has 
practically the same physical and electrical properties as 
copper, plus the light weight of aluminum. The copper pro- 
vides an ideal surface for soft-soldering operations, electro- 
plating and other finishes. 

ALCUPLATE is widely used in the electrical and electronic 
fields for terminals, clips, shims, small motor housings, 
electronic component cases, chassis, and brackets. It is also 
used for heat transfer assemblies, fin and tube type radiators, 
printed circuits, costume jewelry and similar applications. 

ALCUPLATE can be fabricated by stamping, drawing or 
forming. Its malleability permits its use in the manufacture 
of many parts from veh Saadaan rather than annealed or 
dead soft materials. 

ALCUPLATE is available in coils and flat cut lengths, cop- 
per clad on one or both sides of aluminum, 16” thick x 13” 
wide and under. 


Technical Data Bulletin No. 702C gives full details. Write 
for a copy, today. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


18 FOREST STREET, ATTLEBORO, MASS. 


A Few of the 
Many Products Made from 
General Plate ALCUPLATE 


HEAT TRANSFER UNITS —ALCUPLATE provides ideal fa 
sections at reduced cost over solid copper fins. The co 


~~ surface permits the soft soldering of the fins to t e 
tubes. 


ELECTRONIC CHASSIS — Minimum weight combined gah 
copper surface r p for soft-solderin i 
electroplating, and low- resistance shiel 

are advantages obtained by using ALCUPLATE. 


09.0 


COMPONENT CASES—ALCUPLATE is successfully drawn 


= formed into lightweight cases or cans and intricate 
arts. 


Bus BARS — ALCUPLATE — bigh conductivity, 
light weight, solderability . . . and is lower in cost than 
solid copper bus bars. 


P 


ELECTRICAL TERMINALS — Small perminale s oad for e Hr 
sure-type connectors use single-clad A 
alleviates galvanic corrosion which Aide results 
from aluminum and copper junctions. 
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for 
hermetically 
sealed 
electrical 
components 


VITRIFIED ALUMINA MATERIAL . . . SUPERIOR METAL-CERAMIC BONDING 


Reasonable quantities of all Standard Designs in stock for im- 
mediate shipment. Special Designs made to your specifications. 


COMPLIES WITH L5A REQUIREMENTS OF JAN-I-10 SPECIFICATIONS 


S2ND YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


A $U85SID!ARY oF MINNESOTA MINING AND MANUFACTURING COMPANY 


‘ 000A 5, TENNESSEE 


T tà ETI Beond St., Newark; N.J., Mitchell 2-081599 SYRACUSE, N. Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 
- Mes. Ave., Combridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1449 N. Brood $1., Stevenson 42823 © ST. LOUIS: 1123 Weshington Ave., Garfield 4959 
rat ate, nC» TS —— ans en S ee, Sipe ESE ANCELES, s004 0. Huntington Dr., Capital 1-9114 


+S eee ye 





Ends 
“vibration 
crawling” 


SPONGEX 


Cellular Rubber 


Courtesy of Cincinnati 
Time Recorder Company. 


Vibrations caused this time recorder to crawl on smooth surfaces. To end this annoyance, 
The Cincinnati Time Recorder Company uses an inexpensive base pad cut from a sheet of 
Spongex cellular rubber. This pad firmly holds the recorder and avoids the inconvenience 


of permanent installation of the machine. 


Similar Spongex pads are equally effective in eliminating “vibration crawling” on other 
types of portable machines, such as electric fans, paint sprayers and movie projectors. In 


each case, this inexpensive extra increases efficiency and ends annoyances for customers. 


Perhaps your customers would appreciate the “hold-ability” of Spongex pads. Write 
today for further information on the applications of Spongex cellular rubber sheet stock 


to portable machines. 


T Cellular for cushioning, insulating, shock absorption, 
sound and vibration damping, gasketing, 
Rubber sealing, weatherstripping and dust proofing. 


THE SPONGE RUBBER PRODUCTS COMPANY 602 Derby Place, Shelton, Conn. 
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These 
facilities 
eccthis 
special 
know-how 


«may hold 
ideas 


YOU 
can use 
NOW 


Every day the Valve Division is welding thousands of 
pounds of high-alloy coatings to unusual Thompson- 
developed alloys to give internal-combustion engine valves 
added life under super-severe service. 


We also insert highly-combustible metallic sodium into 
hollow valve stems to make engine valves run cooler and 
last longer. 


The Valve Division also knows plenty about forging and 
finishing extra-tough alloys to precision limits. 


If you have out-of-the-ordinary production problems, 
you'll want to know more about Thompson know-how 
and facilities. And, if you have ideas about how we can 
help on new projects, we'd like to talk them over with you. 


VALVE DIVISION 


Thompson. Products, Inc. 


DEPARTMENT VE-8 © CLEVELAND 17, OHIO 
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big-name Refrigerator Makers save 
with Spring-Lock Shelf Supports 


UNITED STATES 

Frigidaire Division, 

General Motors Corp. 
Philco Corporation 
General Electric Company 
Admiral Corporation 
International Harvester Co. 
Servel, Incorporated 
Seeger Refrigerator Co. 
King Refrigerator Corp. 
Sanitary Refrigerator Co. 
Glascock Bros. Mfg. Co. 
Buh! Manufacturing Co. 


Acme National 
Refrigeration Company 


Astral Industries 


CANADA 


Frigidaire Products of 
Canada, Lid. 


Canadian General Electric 
Co., Ltd. 


Liquid Carbonic Canadian 
Corporation, Ltd, 


Tudhope Specialties, Ltd. 
Fleet Mfg. Co., Ltd. 


Racine Manufacturing Co., 
Lid. 


Taymouth Industries, Ltd. 


HERE'S HOW SIMPLE IT IS TO 


INSTALL SPRING-LOCK Twenty leading refrigerator makers in the United States and Canada 


find Simmons plastic SPRING-LOCK the ideal shelf support. It is 
strong, attractive and low in cost. Installation is blind, easy, quick, 
secure. Insert the fastener, then a half-turn causes the spring-steel legs 
to grip panels securely. 

Design flexibility of sPRING-LOCK makes it suitable for a variety 
of applications: shelf supports, cover knobs, drawer pulls and many 
other uses. Any shape head can be molded in any color; the heart of 
steel, around which the plastic is molded, provides strength-plus. 

; If you have a fastening problem, Simmons engineers will be glad 
1. Insert e p : — — m it's locked to help you solve it. Send us the details today. 


Simmons Fastener Corporation, 175] North Broadway, Albany 1,N.Y. 


* 
S | [Y ) Y) Q N S QUICK-LOCK  SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 


JUST OUT' NEW 36 PAGE CATALOG WITH APPLICATIONS 





National Bearing Castings Help Cool “Cat” Engines 


National Bearing Division’s foundry skill 
permitted a new design in pump efficiency 
and compactness. 


This extremely compact 170 horsepower Marine 
Diesel Engine, with special coolant pump, is a 
new design in efficiency by Caterpillar Tractor 
Co., Peoria, Illinois, makers of famous ‘“Cater- 
pillar” Diesel Engines, Tractors, Motor Graders, 
and Earthmoving Equipment. 

Unusual size restrictions were specified in the 
coolant pump housing. It had to be of tough, 
durable bronze, highly resistant to corrosion by 
raw sea water, and painstakingly cast as the hous- 
ing component for a very compact coolant pump, 
capable of delivering 100 gallons per minute. The 
housing casting design was unusually intricate, 
with wall thicknesses exactly 44” in some areas, 
?4»" in others. The mold for each casting re- 
quired /4 cores—all perfectly positioned, as the 


slightest misalignment would be ruinous. And, 
housings had to be cast to minimize machining. 

"Caterpillar" selected National Bearing Divi- 
sion to provide these special bronze pump hous- 
ings. We were chosen for proven ability to pro- 
duce top quality castings, our unique core 
facilities, and our experience in applying over 
50 years of specialization to customers' problems. 

Our bronze pump housing castings met—and 
continue to meet — “Caterpillar’s” specifications 
for quality, tolerance, and minimum machining 
in every respect. 

If your product includes copper, bronze, or 
other copper-base castings, it will be worth your 
while to investigate National Bearing Division. 
We produce copper-base castings, large or small, 
with any degree of finish, to p-ecision specifica- 
tions. And, because we are set up for production 
runs, we can probably save you dollars. 

Write to National Bearing Division for com- 
plete information and your copy of our catalog. 


NATIONAL BEARING DIVISION 


4932 Manchester Avenue + St. Louis 10, Mo. 
PLANTS IN: ST. LOUIS, MO. © MEADVILLE, PA. è NILES, OHIO è PORTSMOUTH, VA. © ST. PAUL, MINN. * CHICAGO, ILL. 
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Half mile of 


welds OK'D by 
rigid X-ray tests 


A midwest manufacturer was faced with the problem of getting 
X-ray quality welds in aluminum vessels. These welds were subject 
to pressure and had to be entirely free from porosity and oxide 
inclusions. After thoroughly investigating customer specifications, 
LinDeE’s service engineers recommended He.iarc inert gas shielded 
welding for the job. 

Since then, about a half mile of these Hetiarc welds have been 
OK'd by 100% X-ray inspections. According to company officials, 
Hewtarc welding was “perfect for the job" and meant real savings by 
getting X-ray quality welds the first time without expensive rejections 
or repairs. 

Whether you weld aluminum or other hard-to-weld metals, you, 
too, will find that fast, clean, HELiARc welding will save you time and 
production costs. HELIARC welding takes place under a shield of inert 
argon gas which eliminates the need for flux. As a result, HELIARC 
welds are free from porosity and oxide inclusions. This means fewer 
rejects and lower finishing costs. In fact, spatter-free HELIARC welds 
in many cases can be left "as welded." 

You owe it to yourself and to your Company to find out more about 
the cost saving benefits of Hetiarc welding. Call your local LINDE 
representative today. He will be glad to furnish you with detailed 
information on HELianc welding. 


LEFT Welding heavy aluminum 
sections with Heviarc HW-10 torch. 
These welds were strong, dense, and re- 
quired little finishing. BELOW The 
300 amp. H kKuianc torch has all-internal 
water-cooling of both torch head and 
power cable for cool, long-lasting oper- 
ation. The HW -10 also features quick 
electrode adjustment. 


LINDE AIR PRODUCTS COMPANY 

^ Division of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17, N.Y. (If83 Offices in Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


" Heliarc" and " Linde" are registered trade-marks of Union Carbide and Carbon Corporation. 
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There's no Question 


iN. 


S 


...about the quality of 


Torrington Small Precision Metal Parts 


If you need pins, pivots, punches, mandrels, shafts, needles 
or other small metal parts made to fine tolerances, 

let Torrington make them for you... . faster, 

better, and for less than you can. Special 

automatic machinery gives you custom- 

quality drawing, grinding, swaging, knurling, 

slotting, thread rolling. etc., on production 

runs of a thousand or a million pieces. Send 

your blueprints or a sample part 


for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialties Division 
Get Your Copy of This Condensed Catalog 


that shows many of the parts that can be pro- 230 Field Street, Torrington, Conn. 
duced quickly and economically by the Standard tu Mekers of 


Plant, home of the Specialties Division. Write AXES i] — — 
— TORRINGTOM ///2/7 NGS 
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Are you assembling 1953 models 
with Socket Set Screws 
of 1930 design 

? 


Take a look at the Socket Set Screws in many 1953 models of machine tools, 
plant apparatus, appliances, etc., and you'll find they are no different from 
those used in 1930 or before. 

If you think there has been no change in such fasteners since 1930, you 
haven't seen Parker-Kalon Ground Thread Socket Set Screws. 


Their clean, smooth, shining threads assure easy keying, and faster assembly. 
But equally important is the design prestige P-K Ground Thread- Socket Set 
Screws give any product. Any buyer associates modern engineering and top- 
most quality with a gleaming thread finish he has seen before only on costly 
set screws of instrument precision. 

Compare them with any cut-thread socket set screws and you'll see the day- 
and-night difference. Then specify “P-K Ground Thread” on your next order. 
Put your product out in front, assembly-wise and sales-wise. 

For SAMPLES, ask your P-K Distributor, or write: Parker-Kalon Corpora- 
tion, 200 Varick St., New York 14. 


dap calls fo lll 


JV 
/ PIPE PLUG 
iV 


FLAT HEAD BUTTON HEAD SHOULDER SET HEX KEYS 
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SOCKET SCREWS 


SOCKET SCREW 

DIMENSION FINDER 

Helps you plan assemblies. Pocket-size plastic chart gives 
essential dimensions of oll types of P-K Socket Screws. 
Includes Set Screw Point Dimensions, and Thread Length 
Formula. Available FREE from your P-K Distributor. 
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INDUSTRIAL 
DISTRIBUTOR 
steers your 
Supply Dollars 
to the best 


values. 





Lhe Why of a Great 


, 
lur BUSIER YOU ARE, AND DESIGN ENGINEERS 


HAVE NEVER BEEN BUSIER THAN NOW, THE MORE YOU BENEFIT 


WE CAN SAVE FOR YOU THE BETTER WE LIKE IT.... 


ANp THAT'S WHY, IN ADDITION TO THE WEALTH OF 


EDIT THE ANNUAI. HANDBOOK OF PRODUCT. DESIGN 


FOR YOU... 





Editorial Service to You 


CONVENIENT, TIME-SAVING, FOREVER-USEFUL ISSUE 
ARE THE FACTS ON AN ENTIRE YEAR’S MOST SIGNIFICANT 
DESIGN DEVELOPMENTS... "These FACTS WILL NOW BE 


ALWAYS CLOSE AT HAND rs ... READY TO SPEED YOUR. 


WORK, AND PUT WITHIN YOUR REACH THE MOST IMPORTANT 
DATA THE ENGINEERING WORLD CAN MAKE AVAILABLE...., 
^ 

Even BIGGER AND MORE USEFUL THAN LAST YEAR'S 
ISSUE. THE 1954 HANDBOOK IS COMING TO YOU IN 


MID-NOVEMBER. WATCH FOR IT: IT'S WORTH IT! 


... by the editors of ^ 4 ; "ode, C 
Product Engineering EN einer Es. 


THE McGRAW-HILL MAGAZINE OF DESIGN ENGINEERING | 
¥ 


00 = a 
MA á LU li 


"hes, 
OCA 
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Dependable G-E magnetic s starters 
meet any motor-starting application 


Available in designs to fit every need 


CONTROL SUPERIORITY from this basic con- 
tactor and its many combinations of acces- 
sory components enables you to handle 
the most severe industrial applications. 


GENERAL 


No matter what your design re- 
quirements, you can get a General 
Electric starter to fit your partic- 
ular motor application. Hundreds 
of variations of across-the-line, 
combination, reversing, and multi- 
speed starters are available for a-c 
motors. 


EXTRA INTERLOCK CONTACTS— 
as many as four on sizes 0 to 1, 
three on sizes 2 and 3—can be 
added to the standard starter. 


CONTROL TRANSFORMERS for 
operator protection, and control 
relays are standard components. 


START-STOP push buttons or 
Hand-Off-Auto selector switches 
can be mounted in the cover. 
ENCLOSURES include general-pur- 
pose, watertight, dust-tight, semi- 
dust-tight, explosion-proof and 
types that meet JIC specifications. 
PLENTY OF WIRING SPACE so con- 
tacts, coils and overload relays 
can be removed quickly, con- 
veniently. 

PROMPT DELIVERY is assured— 
just contact your nearest G-E 
Apparatus Sales Office. For more 
details write for Bulletin GEC-880. 


ELECTRIC mmm 
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Digest Es 


G.E. to follow new NEMA motor standards: 
To offer more horsepower in smaller frame 


Samples of first two frame sizes 
available in late fall, 1953 


The new NEMA motor frame dimensions 

for a-c motors, 1 to 30 horsepower, take 

advantage of better materials and ad- 

vances in the art of motor design to give 

you better utilization of space within * — 
frames and greater horsepower per frame 254 215 
size. This is the first major re-rating pro- 3 j J— * 

gram for these sizes in the motor industry du 203 - : eiat qu, cm que au 
in 24 years. 


204 184 254 215 284 254U | 324 256U 
General Electric will have the new 182 I j : z cm 


and 184 frame polyphase motor designs —— 224 "€ =a c d — — 
completed and samples available by late 225 213 . 256U 
fall, 1953. Quantity production sufficient — à : 
to adequately serve customers will follow 254 215 326U 
shortly thereafter. Larger frames will be ^ — - - 
available at later dates. 284 254U 


324U 


While this program introduces some new 324 256U 
frames, the total number of frame diam- » . — 
eters for this range of ratings is reduced 326 284U 
and the performance characteristics re- iam "44s 198U 
main unchanged. You will welcome these Er 3643 

new motors, because they offer savings 
in weight and space, without any sacrifice 
in performance. So that you may lay plans 
now to realize the benefits of these new 
motors as they become available, the 
bulletin below has been prepared. 


3645 3245 J 


General Hectric Company A 
Apparatus Sales Div., Sect. C668-104 Pan] Bs > 
Schenevtndy 5, New York. gl 


4, 


i dl 
— È Please send me the ‘ollowing bulletins: 


ri 
| 


b. for reference purposes X for immediate projects 
— C] OEA-5995 New NEMA Frame Dimensions 
g i 


* [] GEC-880 Magnetic Motor Starters 

= a) 

eum — CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
S p" PRODUCT ENGINEERS! You'll find "everything electric" for 

| ow seat machinery manufacturers in the General Electric section. 

. ~ i 


i 


«y 


Bulletin GEA-5995 shown above is available to give you the new NEMA 
standards (the chart above is a sample), including dimension information. 
As a service to our customers, we will release more details about G-E 
motors in the new NEMA frames, as such information becomes aveilebie. 


TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 
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VERSATILE G-E SELENIUM RECTIFIERS 
SOLVE YOUR D-C POWER PROBLEMS 


Standard stack construction Tube-mounted construction 


Miniature cell assemblies 

For a dependable, economical, and practical way of convert- 
ing a-c to d-c for control or power uses, check General Electric 
selenium rectifiers. These long-life, stable selenium-cell assem- 
blies have high reverse and low forward resistance. They meet 
machine designer’s exacting and varied demands—conform 
to government specifications. For aid in your design work, 
send for Bulletin GET-2350, covering rectifier fundamentals, 
circuits, and applications. 


VIBRATION-MEASURING EQUIPMENT 
GIVES YOU QUALITY-CONTROL AID 


To check excessive vibrations 
that cause damage to ma- 
chinery and buildings, use 
these G-E vibration-measur- 
ing instruments. Shown are 
(top, right) general-use dial- 
type indicator, (left) light- 
beam type unit, and (bot- 
tom), recording vibrometer. 
For full data on these quality- 
control aids, see Bulletin 
GEC-853. 


ALL-PURPOSE G-E SWITCH CAN HANDLE 
10,000 CONTROL AND TRANSFER JOBS 


For practically any con- 
trol job on low-capacity 
circuits you can use the 
versatile General Electric 
Type SB-1 switch. By 
varying its many stand- 
ardized, interchangeable 
parts this versatile switch 
makes over 10,000 con- 
trol and transfer combi- 
nations. The same simplified construction applies to the Type 
SB-9 for extra heavy duty. For complete information on SB-1 
types, write for Bulletin GEA-4746. 


— GENERAL OD ELECTRIC 


132 
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COMPACTNESS AND SIMPLIFIED WIRING of G-E general-purpose 
transformers saves valuable installation time on this multi-slide 
machine made by U. S. Tool Company of Ampere, N. J. 


G-E dry-type transformers 
go in fast, save space 


The U. S. Tool Company, | 
manufacturers of special 
production machines and 
tools, find that General 
Electric’s dry-type trans- 
formers handle a variety of 
voltages, go in fast, save 
space, and reduce inventory 
and storage costs. Says 
Mr. Kay Krausse, assistant 
purchasing agent, "In the 
ten years I've been buying 
G-E transformers we have 
never had a failure or any complaints from our cus- 
tomers in the field." 


This transformer family includes a standard line of 


machine-tool transformers as well as general purpose 
units. They have been designed by G.E. io cover 
practically all in-put conditions. The machine-tool 
transformers have built-in protection against damage 
from short circuits and sustained overload. 


For the machine-tools you build—no matter what 
voltage requirements—specify G-E dry-type trans- 
formers for long-lasting operation. Many ratings are 
available for all standard voltages and frequencies. Ask 
your G-E Apparatus Sales engineer for full data. 
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COMPLETE LINE OF SERIES MOTOR PARTS 
BUILDS QUALITY INTO HAND-TOOLS 


Whatever your hand-tool drive problem may be—whether 


you build the smallest of intermittently rated devices, or the 
most rugged machines for heavy duty service—you'll find a 
General Electric series motor that fills your needs. The parts 
which you build into your machine tool must have accurate 
dimensions. All G-E series motor parts dimensions are checked 
to drawing tolerances by sensitive indicators, minutely in- 
spected for imperfections. The flexibility of its dependable 
operating components can be keyed to your design require- 
ments by G-E engineering help. For descriptive information 
on G-E series motor parts see Bulletin GEA-5665; for selec- 
tion and application data check Bulletin GET-2297. 


PROMOTES LONG-RANGE MACHINE SALES: 
PROGRESSIVE MECHANIZATION PROGRAM 


“Progressive Mechanization,” 
General Electric's new More 
Power to America Program, 
offers industry a planned, step- 
by-step approach to greater 
mechanization. 

Addressed to your customers, 
it can promote new long-range 
sales for your machines as a 
means to increased productivity, 
lower costs. Program includes 
sound-color movie, “how-to” 
manual, and survey form, de- 
scribed in Bulletin GEA-5789. 


* Progressive 
* Mechanization 


A pogrom te heto roo 
STEP UP ha mer hens 


of pout eperemens ter = 
Ontaria PeoouctiviTy 
settee PeopucTs 


Lowes unit cost 


MORE POWER TO AMERICA 
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PRODUCT HIGHLIGHTS 


THY-MO-TROL* DRIVE for work heads and traverse on this auto- 
matic cylindrical grinder consists of (1) motor, (2) control panel, 
(3) anode transformer, and (4) operator’s control station. 


G-E adjustable-speed drive 
diversifies machine output 


With G-E’s new, standardized *4 to 10 hp Thy-mo- 
trol drive, you get smooth, stepless, pre-set speed 
control, precise speed regulation, and dynamic 
braking. Speed ranges are 5:1, 20:1, and 50:1. 

Whatever your need, there is a G-E Adjustable- 
speed drive for you. Fundamental speed adjustment is 
available from the ACA motor; precise speed control 
with Speed Variator. G-E packaged drives are avail- 
able from 1/40 to 200 hp. For full line of Adjustable 
Speed Drives, check Bulletin GEA-5334. 


*Reg. Trodemark of General Electric Co. 


General Electric Company S77 

Apparatus Soles Division, Sec. C 668-105 77” . ate 

Schenectady 5, New York. * “Ss 

Please send me the following bulletins: "ia reoeness ae 
, AN Lf 

^/ for reference purposes af 

X for immediate projects 

CO GEA-4746 SB-1 Control Switch 

[]GEA-5827 Thy-mo-trol Drive, y4 


fo 10 hp 
C GEA-5334 S Speed 
ves Lj GET-2297 Selecting Series Motor 
0 GEC-853 Vibration-Measuring Pen E 
Equipment O GET-2350 Selenium Rectifiers 
Consult Your McGraw-Hill Electrical Catalog For Product Engineers! 


You'll find “everything electric’ for machinery manufacturers in 
the General Electric section. 


[]OEA-5665 Series Motor Parts 
() GEA-5789 Progressive Mechani- 
zation Program 


NAME 
ars 
GUN i eh 
em 





d « 
May be the difference 


Between PROFIT and LOSS 


Here's how WMicrokola . Stainless 


Steel Saves You Money 


The third dimension, or gauge thickness, is 
extremely important in the purchase and 
use of stainless steel. Job costs are figured 
on a square foot of stainless area basis 
while stainless sheets are purchased on a 
weight basis. Each one-thousandth inch 
saved in thickness saves 1.26 pounds per 
sheet.* 


When sheets are ordered by gauge number, 
the permissible A.I.S.I. variation in thick- 
ness is plus or minus 10%. Thus, if you 
order 18 gauge you may receive sheets 
.052" thick, when a thickness of .0475" 
would suit your purpose. Using a standard 
*36" x 120" standard size sheet. 


18 gauge 36" x 120" sheet as an example, 
the theoretical weight is 63.00 pounds, but 
this weight could permissibly vary between 
59.22 pounds and 65.52 pounds. 


MicroRold sheets may be ordered by gauge 
number and you may specify they be rolled 
on the light side of the gauge range. This is 
true because the company's equipment is 
such that more accurate control of thick- 
ness is possible. 


If you are not a user of MicroRold sheet 
it will pay you to get the full details. Your 
steel warehouse distributor will gladly tell 
you the MicroRold story. 


WASHINGTON SrEEL CORPORATION 


Washington, Pennsylvania 
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Crspectives ~ DESIGN AND 


DEVELOPMENT 


BASIC At a recent congressional hearing, Defense Secretary Charles E. Wilson 
RESEARCH stirred up a hornet’s nest of scientific criticism when he told the lawmakers 
that the Pentagon would no longer finance basic research. His action 
slashed the largest government support of fundamental studies. Actually 
the attacks were unwarranted. Wilson had put his finger on one of the 
stickiest problems in scientific administration, one that is far more compli- 
cated than the question of armed forces support. 
Prior to World War II, the United States usually left “delving into the 
purest realms of science” to Europeans. American forte was to import 
theoretical discoveries and convert them into highly practical devices. 


THE BIG After the war when American authorities decided the U.S. should do 
PROBLEMS its own basic research they ran into three tough problems: 1) How much 
should be done? 2) Who should do it? and 3) Who should pay for it? 

Scientists hoped to build a structure similar to the one that made Germany 
a first class technological nation (see page 207). The foundation: govern- 
ment subsidy and recognition for researchers. Washington responded by 
setting up 1) the National Science Foundation to finance theoretical studies 
in all fields, 2) the National Research Council, and 3) the National Academy 
of Sciences. In addition, the Defense Department’s Research and Devel- 
opment Board started alloting funds for fundamental studies, up to six 
percent of its entire budget (over $30,000,000 last year). 

In practice, the technical groups never attained important status. Congress 
failed to supply the money to make them effective. 

That’s why some scientists attacked Wilson’s plan to stop Pentagon 
support of fundamental research. They figure that a “bird in the hand is 
better than the proverbial two in a bush”. 

Other scientists would like to see the problem solved properly. They 
agree that the Pentagon, with its emphasis on armament, is not the group 
to support basic science. Here's what they're saying: 


HOW MUCH? Technical men don’t like the idea of setting a limit on research, particu- 
larly fundamental studies. They're always afraid that the limit will keep 
out the fellow with the really brilliant idea. But today they speak of a 
dollar minimum because that's something everybody understands. 
Well known administrators, like Percy Hobson, Director of Stanford's 
Research Institute, say we should double our present effort and spend 
anywhere from $350 to $400 million a year. The figure you hear more 
and more: 10 to 15 percent of the annual research budget. 
Need for funds in research has increased with the quickened tempo of 


(Continued on page 137) 
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The Flexible Meto! Hose Design Guide 
gives detailed dato on types, sizes and 
characteristics of CMH hose. Write for 
your copy today, or see complete 
hose specifications in Sweet's Product 
Design File. 


Flexon identifies 
CMH products that 
hove served industry 
for over 50 years, 


ON A JET ENGINE 


(Photo courtesy, General Electric Co.) 


ON A 
POSITIVE ION 
ACCELERATOR 


{Photo Courtesy, High 
ge Engineering Corp.) 


Volta, 


In any product where liquids or gases must be conveyed under con- 
ditions of vibration, expansion and contraction, misalignment or 
flexation, there is a design problem that can be answered with CMH 
Flexible Metal Hose. 

CMH Flexible Metal Hose is available in a variety of corrugated 
and convoluted types, in steel, bronze, stainless steel and other alloys 
and in a complete range of diameters for every application. Whatever 
your product, if motion or misalignment exists in fluid conveying 
lines, it will pay you to consider CMH Flexible Metal Hose. Just send 
an outline of your problem and we will make recommendations. 


CHICAGO METAL HOSE Division 


1351 South Third Avenue, Maywood, Illinoi- 


In Canada: Flexonics Corporation of Canede, itd., Brampton, Ontario 


Flexible metal hose Expansion joints . Metallic bellows 
Opp Alrcraft components 
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Perspectives- osnan annn 


today’s science. There was a time when a fundamental researcher needed 
only string, wax and a little ingenuity. But a nuclear physicist today, 
studying the behavior of radioactive particles, might need a million dollars 
worth of atom-smashing equipment before he starts his first experiment. 
Another worry plaguing authorities is the small number of technicians 
currently in fundamental studies—less than 15,000 according to the 
National Manpower Commission. Proving you can’t encourage people to do 
basic research if you have no place for them to work and no funds to use. 


WHERE? Traditionally universities and colleges have taken the lead in basic 
research. In recent years, some work is credited to individual privately 
endowed foundations like the Carnegie, Ford, and Rockefeller organi- 
zations. But government agencies, under Pentagon contracts, have been 
taking a bigger and bigger bite, while traditional sources have switched 
to applied research. 

Universities prefer applied research because it pays better than any other 
kind. With deficits piling up, campus officials have been soliciting work 
from government and industry. Some have set up extensive foundations 
that will do the same type of work as a commercial testing laboratory. As 
a result the schools have neither the personnel nor facilities left for basic 
studies. 


SHORTAGE OF Calibre of personnel is another controversial subject. Many scientists— 

PERSONNEL particularly if they have a continental education—claim the U.S. colleges 
cannot train adequate personnel for fundamental research. Their major 
point: American institutions emphasize graduating the average student, 
rather than lifting the standards for the most talented group. As a result, 
they maintain, educational levels have slipped in this country. There’s not 
enough intensive early age training in fundamentals. 


WHO PAYS? However, the biggest problem in basic research is who should pick up 
the bill. Industry—say a lot of people. They claim that much theoretical 
work eventually ends up supporting commercial processes and products. 
Industry has the largest stake in fundamental research, let them finance it. 

Industry, on the other hand, will tell you they already support basic 
research—in their own laboratories and at their favorite schools. But tech- 
nical men argue that this support is only forthcoming when economic times 
are good. When business is bad, fundamental research money dries up. 
It’s hard to condemn companies for such an attitude. When profits are small 
or nil they can’t justify heavy expenditures for projects whose successful 
completion have no practical or economic meaning. 


TH 


E The answer, according to a growing number of well informed people, 
ANSWERS 


is tax legislation that encourages industry to support fundamental research. 
Present laws—more concerned with revenue than anything else—closely 
limit the size of deductions for such purposes. 

The only other possible solution seems to be a healthy National Science 
Foundation, one adequately financed by government money, but free of 
politics and bureacracy. Most scientists agree that NSF has done a good 
job with its limited funds. 


Product Engineering — August, 1953 137 





FASTEST THING IN FASTENING S® 


SPEED NUTS" give new Room Air Conditioner 
“Cool” 82% Assembly Savings! 


Fedders-Quigan Corporation, Buffalo, plans Cap-Type — — NUTS 
Tinnerman SPEED NUT savings in design stages Pura qM QU QS 


lock washer were required to re- 

j " . . tain the spring coil and Comfort 

€ The results of this fastening engineering greatly — —— — 
reduced assembly costs—brought substantial produc- 


: < Now, Cap-Type Push-On SPEED 
tion increases! Fedders engineers are now using 35 Tinnerman SPEED NUT NUTS press on by hand in one 


brand fasteners per unit . . . an increase of 200 percent in the new models, LM gn — 
a tribute to SPEED NUT success! Typical of the savings achieved by Fedders — 


is the 82% reduction in the cost of attaching the Comfort Circle grille 
with a Cap-Type SPEED NUT. 


i É ; ` Send for your copy of SPEED NUT 
Looking for ways to convert fastening problems into savings? SPEED NUTS “Savings Stories”, an interesting booklet of 
will help! These high quality, spring steel fasteners are light weight, Tinnerman savings to industry, write: 
vibration - proof and self-retaining; eliminate welding, staking, riveting; 


TINNERMAN PRODUCTS, INC., Box 6688, 
can be used over welded studs; do away with threaded inserts. These are Dept. 12, Cleveland 1, Ohio. In Canada: 
a few of the SPEED NUT advantages that will annually save thousands Dominion Fasteners Ltd., Hamilton, Ont. 


of production dollars for Fedders-Quigan! In Great Britain: Si nmonds Aerocessories, 
à i . : Ltd., Treforest, Wales. In France: Aero- 
See your Tinnerman representative for full information on our free, cost- 


. cessoires Simmonds, S.A.—7 rue Henri 
saving Fastening Analysis service. Barbusse, Levallois (Seine). 
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Product 


Engineerin 


Our Heritage of Negation 


PERHAPS THE FIRST WORD UNDERSTOOD by the baby 
crawling into mischief is “No! No!” or “Don't!”, 
or its equivalent in other tongues. Perhaps this 
explains why the negative approach to teaching and 
understanding is used so commonly. "Don't" is the 
first word in many instructions. 

Because the negative attitude is the first one taught, 
in many people it becomes ingrained in their think- 
ing. Its ramifications are manifold. Not only does 
the confirmed negationist say “No” to almost every 
statement he hears, but also his instructions are 
usually predominantly "don'ts". And in viewing or 
studying the accomplishment of others his mind 
dwells mainly on the defects and shortcomings that 
he observes. These may be but mere specks and 
yet in his mind they are so big that they cover and 
hide the meritorious qualities at which he is staring. 

Ironically, in many instances the attempt to teach 
or clarify something by the negative approach is 
hopeless. There are many more ways of doing a 
thing wrongly than doing it correctly. There are 
innumerable wrong ways to swing a baseball bat or 
a golf club or to kick a football or to cast a fishing 
line. The "don'ts" in doing any of these would fill 
a sizeable volume, whereas detailed instructions on 
how to do it correctly would cover only a few pages. 
Also, the beginner will always figure out a few more 
wrong ways that the author had failed to mention. 

When attempting to learn by concentrating en 
the "don'ts" the mind gets filled with uncertainties. 
The student who has been given only the "don'ts" 
will always wonder whether or not there are some 


that he has forgotten or which he has not bcen told. 
On the other hand, the student who is instructed 
"how to do" has little trouble in memorizing the 
instructions and will be confident that his only 
requirement is to master the rules given him. Thus, 
in his practicing he will at least be trying intelli- 
gently to perform correctly. 

This same philosophy applies to many of our other 
activities. The project engineer, the chief engincer 
or other engineering executive who is giving instruc- 
tiens should give them in the form of positives 
rather than negatives. And by the same token, the 
man who is listening should concentrate on the posi- 
tives. And whenever an engineer is attempting to 
analyze the layout or design originated by a com- 
petitor, associate or subordinate, again mental em- 
phasis should be on the positive attributes which he 
should seek to uncover. The negatives will stand 
out glaringly to the exclusion of the good points, 
if his thinking is not constructive and his mind is 
not open. 

People with open minds are positive, not negative. 
They are the creators and leaders in progress. They 
are the doers who forge ahead. Their actions are 
studied and confident; their decisions and directives 
are constructive. 


ae aae 
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The BRAIN... 
has an Nl degree 


One man, using a desk calculator, 
would work seven years on the 
problem this IBM “701” elec- 
tronic computer solves in just a 
few minutes! In fact, this **brain" 
averages 14,000 mathematical 
operations per second! 


Such lightning results call for 
sensitive, accurate support of 
shafts and other moving parts. 
That's why New Departure ball 
bearings have the assignment of 


* preserving alignment in the read- 
2 ing and recording devices at the 
center of the memory" system. 

TTE 





Back of the newest of New 
Departure applications are re- 

search, engineering and manu- 

facturing facilities unequalled in 

\ the industry. They are at the 
designer’s and builder’s disposal 

` to help better present products 
. . . develop new ones. 


E 
NEW DEPARTURE 


BALL BEARINGS 


International Business Machines’ new “701” 
electronic computer employs New Departure 
ball bearings for mounting the magnetic drum 
rotors, as well as the magnetic clutches of 
its tape readers and recorders. All units 
of the calculator are shown at left. 
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Product Engineering 


Instruction Manuals 


. . they're necessary for industrial equipment, required for military gear, often 
demanded by the sales department. Here are the requirements for acceptable manuals 
whether military or commercial, and methods of producing them at reasonable cost. 


JOHN W. WIGHT 


General Manager, Technical Writing Service, 
McGraw-Hill Book Company 


AFTER EQUIPMENT has been designed 
and built, it must be operated and 
maintained. The reputation of the 
manufacturer often depends on how 
well these latter functions are per- 
formed. Yet operating and mainte- 
nance personnel frequently have only 


>. ~ 7 meer A 23 
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a minimum of technical knowledge, 
and are far removed from the engi- 
neering department. 

To bridge this gap the designer 
must rely on an instruction manual. 
A good instruction book insures that 
the operator will get maximum effec- 
tiveness and rated life from the equip- 
ment. A poor one may cause mis- 
handling, inadequate maintenance, 
and eventual loss of sales. 


Requirements 
of Military Services 

Most manufacturers are faced with 
the production of two types of man- 
uals, military and commercial. AI. 
though the same overall techniques 
may be applicable to the production 
of both, (1) the objectives of the 
manuals may or may not be the same, 
and (2) specific requirements have 
been established by the military and 
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37 


San Diego 


Fig 2—Air procurement districts 
and regional offices. Inspection 
for Air Force equipment manu- 
als is usually handled by Re- 
gional Offices. 


Table I—Sources of Speci- 


fications for Military 
Instruction Manuals 


AIR FORCE 
Commanding General 
Air Materiel Command 
Wright-Patterson Air Force Base 
Dayton, Ohio 

ARMY —Ordnance Corps 
Commanding Officer 
Publications Division 
Raritan Arsenal 
Metuchen, New Jersey 


ARMY—Signal Corps 
ing Officer 
Signal Corps Procurement Agency 
Philadelphia, Pa. 
NAVY—Bureas: of Aeronautics 
Commandirg Officer 
U.S. Naval Air Station 
Johnsville, Pennsylvania 
NAVY BUSHIPS—Elecironics Publica- 
tions 
Bureau of Ships 
ics Divisi 


Electronics 
Department of the Navy 
Washington 25, D. C. 


Otber Navy Publications Specifications 


these specifications must be fulfilled. 

Currently, the preparation of nearly 
all military instruction books is the 
responsibility of the manufacturer, 
and requirements are specified in the 
initial equipment contract. A not un- 
common contractual arrangement is 
that no payment can be made for any 
equipment until all requirements have 
been fulfilled, and this is always inter- 
preted to include the delivery of in- 
struction books. 

Each branch of the military services 
has different requirements, not only 
in the types of manuals they require 
but in methods of presentation, in- 
spection procedures, and other condi- 
tions of acceptance. The following 
discussion of these requirements has 
no official status, of course, and deals 
only with general conditions to which 
there are many exceptions. Neverthe- 
less, it is representative of the current 
status, and can be used as a guide 
subject to checks with the cognizant 
military agency. 


Department of the Air Force 


Air Force instruction book require- 
ments can be classified according to 
the type of equipment. 


Test equipment. Usually requires two 
publications, a Handbook of Oper- 
ating and Service Instructions and a 
Parts Catalog. 


Electronic equipment. Needs four 
publications: Handbook of Operating 
Instruction, Handbook of Service In- 
structions, Handbook of Overhaul 
Instructions, and a Parts Catalog. 


Other equipment. With the exception 
of aircraft and aircraft engines, re- 
quires three books: Handbook of 
Operating and Service Instructions, 
Handbook of Overhaul Instructions, 
and a Parts Catalog. 


Simple equipments. ' Frequently cov- 
ered by a single publication that is a 
combination Handbook of Overhaul 
Instruction and Parts Catalog. 

Parts Catalogs also are known as 
Illustrated Parts Breakdowns. 

The contents of all books are gov- 
erned by detailed specifications, but 
overall requirements, especially in re- 
gard to format, are controlled by 
MIL-H-5474A, a specification cover- 
ing general preparation of handbooks. 

The normal final form of a contrac- 
tor-furnished handbook is reproduc- 
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tion copy ready for photo-offset print- 
‘ng. Sometimes, only the manuscript 
is required if the information is to be 
incorporated in a larger, more com- 
prehensive publication. If consider- 
able revision is expected to include 
equipment design changes, photo- 
offset negatives are made for Air Force 
printing purposes and the contractor 
retains the reproduction copy. 

Air Force publications inspection is 
usually handled by the Maintenance 
Data Sections of Regional Offices of 
the Air Materiel Command, Fig. 2, 
twenty-five of which are located 
throughout the United States. 


Exploded View of Fuel Primer and Adapter Assembly 


Department of the Army 


The two branches of the Army that 
procure the most equipment instruc- 
tion books through manufacturers 
are the Ordnance Corps and the Sig- 
nal Corps. 


Units 


Per Assy 


Fuel Primer and Adapter Assembly... 1 
Screw — Mach, hex ond, 0.250-28 


Figure & Nomenclature 
Index No. Part Number 1234567 


* 
-1 


C-9058 

A-9120 

-2 A-9121 . Washer - Spring lock, 0.267 in. ID 
X 0.057 in. thk, stainless steel... 

. Plate — Adapter 

. Gasket 


. Primer Assembly — Fuel 


Ordnance Corps. This corps uses a 
multi-book system for its equipment 
literature, the usual breakdown being 
Operator's Technical Manual, Main- 
tenance Technical Manual and Supply 
Catalog. The Operator’s Technical 
Manual furnishes operation and main- 
tenance information for using troop 
organizations, with discussions limited 
to removal and replacement of com- 
ponent assemblies, cleaning, lubrica- 
tion, adjustment and minor repair. 
Tactical operating instructions are not 
included. 

The Maintenance Technical Manual 
offers a higher level of maintenance 
information, including repairing and 
rebuilding within limitations of field 
and depot maintenance organizations. 

Parts information is provided in the 
form of Supply Catalogs known as 
SNL’s (Standard Nomenclature Lists) . 
There are three types of SNL’s: ORD 
7, a list of replacement parts available 
to the using arm; ORD 8, for field 


-3 
z4 


C-9118 
ASD-12219 
B-9119 
B-11333 
A-9123 


-5 


Exploded View of Fuel Primer and Adapter Assembly 


Nomenclature 
Part Number 1234567 
C-9058 Fuel Primer and Adapter Assembly. . 
A-9120 . Screw - Mach, hex hd, 0.250-28 
NF 3. "9*9" 9" 9*9? 9**"* *"* * 
A-9121 . Washer - Spring lock, 0.267 in. ID 
X 0.057 in. thk, stainless steel . 
C-9118 — c". » 
ASD-12219 
B-9119 


Gasket . 
B-11333 
A-9123 


7 
b Aa P^ ^ BB S m p" 


which includes general instructions sion of Raritan Arsenal, Metuchen, 


and depot maintenance organizations ; 
and ORD 9, a more comprehensive 
and generally complete list of all 
parts of the equipment. Sometimes 
ORD 7 is eliminated ot combined 
with ORD 8. 

The Ordnance Corps has compiled 
an extensive series of RA PD (Raritan 
Arsenal Publications Division) speci- 
fications covering Ordnance technical 
publications: RA PD 14, which con- 
tains general instructions for the prep- 
aration of technical publications for 
ordnance material; and RA PD 1B, 
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for the preparation of illustrations. 
Detailed specifications for. specific 
types of equipment are numbered 
RA PD 2, RA PD 3, and so on. 

The final form of contractor-fur- 
nished instruction book material is a 
typewritten manuscript and  repro- 
ducible illustrations. The number of 
copies of manuscript and illustrations 
required varies with the type of book 
being prepared. 

Inspection and approval of con- 
tractor-prepared publications is han- 
dled through the Publications Divi- 


New Jersey, with the exception of 
automotive equipment books, which 
come under the jurisdiction of the 
Detroit automotive arsenal. 


Signal Corps. The Signal Corps usu- 
ally combines operating, maintenance, 
repair, and parts identification infor- 
mation in a single publication, titled 
Instruction Book, that is an unofh- 
cial Technical Manual (TM). Most 
instruction books are issued in a re- 
vised form as official technical man- 
uals. When desirable, the Signal 
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Corps may specify a two-book plan, 
which removes the higher echelon 
maintenance to a separate instruction 
book. 

The basic specification for Signal 
Corps instruction books is MIL-M- 
10953 (SigC), supplemented by 
general specification SIG 730-1, Prep- 
aration of Manuscripts. Part 1 of 
SIG 730-1 describes general require- 
ments, and Part 2 covers illustration 
standards. Additional detailed speci- 
fications, titled Topical Outlines or 
Writing Guides, establish contents 
requirements for the various kinds of 
Signal Corps equipment. (Instruction 
Books smaller than 10 pages are gen- 
erally issued as Instruction Sheets.) 

The contractor is usually required 
to prepare a Tabular List of Parts 
(TLP), in accordance with specifica- 
tion (MIL-T-10186SigC), covering 
parts considered renewable. Standard 
hardware must be included for some 
types of equipment. The TLP is even- 
tually recast and used in the instruc- 
tion book as an Identification Table 
of Parts (ITP). 

Most Signal Corps instruction books 
are furnished by the contractor as 
printed copies in accordance with re- 
quirements of the Signal Corps Print- 
ing Style Book. Publications inspec- 
tion and approval are the responsibili- 
ties of the Signal Corps Publications 
Agency at Fort Monmouth, New 
Jersey. 


Department of the Navy 


Navy branches that procure the 
most equipment instruction books are 
the Bureau of Aeronautics, Bureau of 
Ships and the Bureau of Ordnance. 
BuAer requirements are similar to 
those of the Air Force. They usually 
use the same series of specifications. 
Inspection procedure differs, however, 
in that a. central section in Washing- 
ton, D. C., handles it. 

The majority of contractor-fur- 
nished’ BuShips instruction books can 
be divided into two categories: those 
for electronic equipment and those 
for equipment primarily mechanical. 
The preparation of electronic instruc- 
tion books is governed by BuShips 
Specifications 16B16 (RE). Books 
prepared to this specification include 
all description, theory, installation, 
operation, service, maintenance, and 
parts-identification information in one 
publication. The contractor is nor- 
mally required to carry the prepara- 
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tion through to printed copies. 

For mechanical equipment, books 
prepared in accordance with Specifi- 
cation MIL-B-15071 (SHIPS) are 
usually required. Again, as with 
16B16, all equipment information is 
published in one book, which the con- 
tractor must furnish in printed form. 
Existing commercial instruction books 
are acceptable for MIL-B-15071 under 
certain conditions. The Bureau of 
Ships, in Washington, generally han- 
dles inspection and approval. 

It is quite likely that both 16B16 
and MIL-B-15071 will be superseded 
by new similar specifications before 
long. 

The Bureau of Ordnance require- 
ments are generally the same as those 
of BuShips except that the reproduction 
copy is frequently the contractor's end 
product. The basic specification is 
OP1, Preparation of Ordnance Publi- 


cations. Inspection and approval is 
handled at the Bureau level in Wash- 
ington. 

Table I lists specification sources 
for the military services. 


Types of Instruction Books 


There is no good breakdown for 
types of instruction books. There are, 
however, general classes of informa- 
tion regatdless of whether manuals 
are furnished separately or combined 
into a single publication. These broad 
classifications are based largely on the 
relative caliber of maintenance to be 
performed. On this basis, there are 
three types: operating instructions, 
service instructions, and overhaul in- 
structions. In addition, there is an- 
other classification, parts lists, which 
usually is associated closely with over- 
haul instructions, and a fifth category 
dealing with development equipment. 
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(1) Operating instructions should 
include sufficient theory and principles 
of operation, to enable the operator to 
gain a fundamental understanding of 
how to use the equipment. 

Operation limitations and precau- 
tions should be included, as should 
also reference to any adjustments, 
checks, maintenance, or emergency 
repairs that can or should be per- 
formed by the operating personnel. 
It is well to bear in mind that operat- 
ing personnel may not have a high 
level of technical training nor have 
access to the tools and equipment nec- 
essary for major repairs and main- 
tenance. 

For some devices, proper warm-up 
and shut-down procedures are essen- 
tial operating information. Inspection 
practices, cleaning, preservation, and 
lubrication methods also should be 
discussed. 
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(2) Service instructions generally 
cover organizational and field mainte- 
nance. Field maintenance is per- 
formed by maintenance personnel who 
directly support the using organiza- 
tion. This latter class of maintenance 
is limited primarily by the tools and 
maintenance equipment available in 
the field. Malfunctioning or unserv- 
iceable parts and assemblies are not 
normally replaced, but are sent to an 
overhaul depot or shop for repairs. 

Testing and adjustment of equip- 
ment within the scope of organiza- 
tional maintenance are also included. 
Because of the similarity of service 
instructions and the operator's instruc- 
tions, they are generally found in the 
same book. 

(3) The purpose of the overhaul 
instructions is to provide detailed in- 
formation for a major overhaul or the 
complete rebuilding of equipment. 


Overhaul shops have more specialized 
skill and equipment than field forces. 

Instructions for mechanical equip- 
ment generally should utilize ex- 
ploded views from the parts lists to 
supplement detailed text on disassem- 
bly and reassembly. Parts in exploded 
views should be numbered according 
to the sequence of disassembly to fa- 
cilitate the text explanation. Also, 
most overhaul instructions specifica- 
tions require extensive testing pro- 
cedure coverage to insure that the 
quipment is in good operating con- 
dition after overhaul. 

(4) The primary purpose of a 
parts list is to locate and identify 
parts for replacement purposes. Some 
specifications require identification, 
description, and illustration of all 
parts; others do not require coverage 
of standard items such as common 


bolts and nuts. Nearly all specifica- 
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Reduction georing- 
(A) 
Toke-up shoft 


/O rpm 
Toke-up reel 


thumbscrew 
and wosher 


tions, however, require illustration of 
parts. 

Parts of mechanical equipment usu- 
ally are shown in exploded-view illus- 
trations depicting each part in a dis- 
assembled position but showing its 
relative position in the assembly. 

The first item in the parts list, Fig. 
5, is the complete assembly. The 
component parts follow in the order 
of disassembly. Quite often, attaching 
hardware is listed after the part it 
attaches and is identified as Attaching 
Parts. 

Part numbers are those of the 
manufacturer. Some of the military 
agencies also ask that government 
stock numbers be shown for the parts, 
in which case the manufacturer may 
be required to submit complete de- 
scriptions and drawings of the parts 
involved to the numbering agency. 

Parts and assemblies are indented in 
the nomenclature column to show the 
relative level of assembly. For ex- 
ample, the Primer (-5) in Fig. 5 is in- 
dented one space to the right of the 
Fuel Primer Assembly (-4) to show 
that it is a part of the Fuel Primer 
Assembly. The fuel primer assembly, 
part number B-9119, includes the 
primer, but the primer, part No. B- 
11333, also may be procured sepa- 
rately. 

Electronic equipment parts list spec- 
ifications often do not require ex- 
ploded views or coverage of standard 
hardware. Photographs of the chassis 
with all parts intact are used for iden- 
tification of functional electronic parts. 
The reference symbol or part number 
is shown in the illustration. Full parts 


Toke-up reel drive motor 


Direction of 
tape trove! 


7 Keyer drive motor B50/ 


Reduction 


Flexible 
coupling 


assembly 0502 


0503 


information can be presented in the 
parts list, which is arranged in the 
order of symbol reference or parts 
number as the case may be. 

(5) Instruction books for proto- 
type or development equipment gen- 
erally represent a special case. Only a 
few copies are necessary, and format 
requirements usually are much less 
stringent than for books covering pro- 
duction items. 


Commercial Manuals 


Commercial operating or instruction 
books and maintenance manuals have 
the same objective as military manuals, 
although— depending on the complex- 
ity of the equipment—the breakdowns 
may not be so fine insofar as hand- 
book classifications are concerned. As 
a matter of fact, a users instruction 
manual and a serviceman's mainten- 
ance manual may not always be re- 
quired; sometimes the two books can 
be combined into one. However, parts 
replacement information is usually nec- 
essary in commercial manuals. 

The same techniques and require- 
ments generally apply to manuals for 
industrial or consumer equipment as 
to military manuals. Perhaps more 
elaborate presentation is necessary, 
since the manual should become an 
effective selling tool. Well-presented 
instructions not only enhance a manu- 
facturers reputation, but convince the 
customer that the manufacturer wants 
to help him get maximum value for 
his purchase. 

Because of their value as sales aids, 
commercial manuals are often printed 
in several colors. 


Fig. 6—Two types of pictorial draw- 
ings, one (A) an assembly view of a 
tape drive and take-up mechanism (B) 
overall view, of control valve. 


Preparing the Manual 

There are two ways in which in- 
struction manuals can be prepared. 
One is for the manufacturer to do it 
himself; the other is for him to con- 
tract for its preparation and produc- 
tion from outside companies specializ- 
ing in such services. 


Manufacturer Preparation 


Preparation of instruction books 
can rarely be done satisfactorily if 
assigned to an individual in the engi- 
neering department as an addition to 
his regular duties. In addition to the 
time factor involved, close association 
with the equipment often prevents 
the objective viewpoint necessary 
when writing for a different level of 
technical knowledge or aptitude. The 
task should be performed by compe- 
tent engineering writers and illustra- 
tors headed up by responsible person- 
nel. 

A comprehensive analysis of the 
job is a must before starting work. 
There are seven pre-writing steps that 
must be taken, as follows: 

1. Determine fully the contractual 
requirements. 

2. Gather all of the available source 
matter, including all applicable spe- 
cifications and up-to-date equipment 
data and arrange it in an orderly man- 
ner for easy reference. If the equip- 
ment is in the development stage, ar- 
range to receive notification of design 
changes. 

3. Read and understand clearly the 
specifications. Costly errors can be 
avoided by complete familiarization 
and understanding. 
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4. Study the equipment and prc- 
pare a systematic breakdown of the 
assembly and sub-assembly compon- 
ents (make certain the breakdown 
is compatible with military require- 
ments). It is usually a good idea to 
do the parts list first, since the parts 
information is needed for writing the 
other material. Do not forget supple- 
mentary equipment such as accessories, 
test equipment, special service tools, 
and connecting cables. A component 
breakdown not only helps to establish 
a presentation sequence but also in 
making a comprehensive evaluation 
of the job ahead. 

5. Prepare a detailed outline; a 
good instruction book cannot be writ- 
ten without one. 

6. Check with the military inspec- 
tor (if possible). He welcomes the 
opportunity to discuss the book be- 
fore actual writing starts. Such discus- 
sion invariably saves time, trouble, 
and money. 


7. Establish a schedule and budget. 
A schedule sets a series of mileposts 
or checkpoints for evaluating job prog- 
ress. Assign target dates for the com- 
pletion of each of the phases so that 
the final delivery date will be met, and 
include a contingency factor in the 
schedule for the unforeseen develop- 
ments that always happen. 

The same principles apply to a 
budget. Make equitable allocations in 
hours (or in dollars if cost-accounting 
service is available) for each opera- 
tion. Keeping job cards or sheets for 
each operation, on which time is re- 
corded, is a convenient means of 
checking time expenditures. It cannot 
be emphasized too strongly that, as 
with the schedule, contingency allow- 
ances must be included in budgeting. 

The actual writing is not simple. 
Good technical writing is more than 
skimming through subject matter and 
setting down points that occur to the 
writer. Good writing comes only from 
much study and careful consideration 
of the eventual user, and thorough or- 
ganization of material. See Table II 
for suggestions on writing and illus- 
trating. 

The need for understanding a typi- 
cal, eventual user is fundamental. All 
information must be presented at his 
reading level. The reading level for 
instruction books generally should be 
for that of a second-year high school 
student. A typical user also can be ex- 
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Table II— on Writing, Illustrating, and 
—— Technical Manuals 


1. Use short sentences. 
2. Use short paragraphs and separate paragraphs for each thought. 


3. Give specific instructions. Statements such as "test in accordance with 
authorized shop procedure" are worthless unless the source is given. 


4. Avoid uncommon words or unnecessary technical phraseology. 

5. Avoid complicated phrasing. Delete superfluous words. 

6. Use exact nomenclature. Name each part, component, or subassembly. 
Do not use such references as "the unit." 

7. Divide the text by appropriate headings and sub-headings. 

8. Tie in discussion and illustrations so that one follows closely on the other. 

9. Edit the manual. As teaching devices manuals deserve proper presentation. 


ILLUSTRATING 


i ó 
t. Pieugughbe mer be vaed for equipment views, opesarionsl views, end parts 


2. Photographs usually require retouching to retain detail sharpness. 
3. Omit superfluous or unattractive backgrounds by cropping and retouching 
or opaquing. 
4. Use “exploded” views to identify parts in mechanical assemblies and 
— — 
5. Identify parts by number, reference symbol, or name on the picture. 
6. For identification nomenclature use copy prepared by typesetting or with 
mechanical lettering guides. 
n ao sommh Upon co t 
view covers 
Airbrush Renderings—Costly. Use for phantom or cutaway views only. 
Wash Drawings—Restrict these primarily to site or frontispiece illustrations. 
Line Drawings—Restrict these primarily to site or frontispiece illustrations. 
1. For diagrams and electrical schematics use consistent practices on 
Seba ha Coles conventions, and layouts as recommended by the 
ae ana eon (Fig. 5) 
to illustrate operating features and 
ic, pneumatic, and mechanical drive 


3. Specify plan views to show installation and mounting features, lubrication 
practices, equipment outlines and dimensions, and panel markings. 

4. DT c m in — — 

of pictorial drawings, Fig. 6. Isometric projection is common, but 

distet einn qud Ri eive e vhs « muse está appsraum. 
Shade them when it will add realism. 

5. Use exploded views in conjunction with parts lists to show assembly and 
disassembly procedures. Use pictorial drawing technique. 

6. Limit the use of color to functional purpose such as flow diagrams, etc. 


PRODUCTION 
1. Type the manuscript double-space on white paper. Leave wide margins, 
and adhere to precise standards on punctuation, format, and style. 


2. Proofread each typed copy for accuracy; usually a rough draft, approval 
draft, and final draft are necessary. 

3. Tn du PE UA quiD ed also, Make all changes and 
corrections in the manuscript prior to starting final typography. 

5 MES quu du. de ROM tite title pages, appendix, and 
other data are supplied with the 


5. Schedule printing well in advance to insure delivery when required. 











Table III—Estimating Manual Cost 





Writing 


Include time for research, outlining, several drafts, illustration planning and 
checking, any travel and liaison time that may be required, and overall project 


supervision and handling. 
Editing 


Most jobs require more than one editing. The usual changes and additions 
after the original editing make the allowance for two complete editings realistic. 


Illustrating 
1—Halftones 
Photographer’s time 
Opaquing and retouching 
Nomenclating 


Production Costs 


2—Line drawings 
Pencil layout 
Inking 
Shading 
Checking 


Typing. Include at least three complete typings plus an allowance for making 


corrections. 
Proofreading. 


Final typograpby. 
pasteup dummy, 


Allow for proofreading each typewritten draft and the final 


Costs here include marking for compositor, making 
and necessary liaison with compositor and printer. Secure 


typography cost estimate from a compositor unless operation is internal. 
General clerical work, Preparing review copies and maintaining drawing 


files are examples. 


Printing. Establish requirements and get quotes from printer. Consider 


shipping costs. 
Other Direct Costs 
Reproduction Costs. 


These include cost of blueprints, photostats, photo- 


ic negatives and prints, and any other costs of reproduction necessary 
during the preparation of the illustrations. 
Travel costs. Include fares, subsistence and other likely costs if liaison and 


travel are necessary. 
Indirect Charges 


The charges in this category are those that are general organization expenses 
not directly chargeable to any one job. ee Soe A M MM 


over all jobs. Expenses of this sort are normally included in 
method of application to projects varies. Overhead should 


however, as an actual expense. 


pected to have a minimum of technical 
background and no previous experi- 
ence with the equipment involved. 
Overhaul instructior. book readers may 
be presumed to Lave considerably 
more technical background with other 
equipment, but none with the particu- 
lar equipment. 


Technical Writing Services 


During World War II, the pressure 
of war contracts and the trend to 
specialization encouraged the growth 
of firms specializing in the prepara- 
tion of technical literature. Some were 
set up by ex-members of manufactur- 
ers’ publications departments; others 
were developed from engineering, art 
services, publishing, advertising and 
other backgrounds. 
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The 
be recognized, 


Typical of the larger writing serv- 
ices are the Philco Corpezation Tech- 
nical Publications Department, Cush- 
ing & Nevell and the Technical Writ- 
ing Service of the McGraw-Hill Book 
Company. 

Most of these firms undertake an 
entire job or do those parts of a job 
that a manufacturer is not staffed or 
equipped to handle. They maintain 
staffs of specialists—engineering writ- 
ers, technical illustrators, and technical 
editors—experienced in the prepara- 
tion of government and commercial 
technical literature. 

As with purchasing any other serv- 
ice or material, a manufacturer should 
thoroughly investigate the capabilities 
of a writing organization before plac- 


ing an order. A reliable writing serv- 


ice does a job right the first time and 
produces a better book without price 
re-negotiation. A good firm also re- 
quires a minimum of liaison with man- 
ufacturing personnel. 

Clear-cut contractural conditions 
must be established between the writ- 
ing firm and the manufacturer to de- 
fine the scope of work to be done. 
Operational details covering the re- 
view procedures and the handling of 
additional charges for design changes 
are typical examples of potential mis- 
understanding. 


Cost Estimating 


In making a cost estimate, the fol- 
lowing factors must be determined: 

1. What does the source material 
consist of ? 

2. What is the end product? 

3. What is the probable size of the 
project in terms of manual pages, il- 
lustrations, trips, etc. 

4. What will the operating condi- 
tions be? This includes review proce- 
dure, schedule, and probability of de- 
sign changes. 

The best approach to cost esti- 
mating is to break down the job into 
easily recognizable units and estimate 
the unit costs. Establishing unit costs 
for typing a page of manuscript or 
retouching one photograph is a much 
more manageable proposition than 
trying to estimate the entire job. 

To do this requires a thorough 
analysis of the job to arrive at the 
quantitive values for the text and illus- 
trations. An added advantage of this 
analysis is that it provides an approxi- 
mate job plan for the work. 

It is extremely desirable to vse an 
estimating form or checklist Table III 
for compiling costs. Otherwise, it is 
all too easy to overlook specific opera- 
tions. 


The Security Problem 


The different security classifications 
in ascending order are: Restricted, 
Confidential, Secret, and Top Secret. 
Very few instruction books carry the 
Secret or Top Secret classification. 

Each classification requires differ- 
ent handling methods, which are de- 
scribed in a pamphlet titled "Indus- 
trial Security Manual for Safeguarding 
Classified Matter” prepared by the 
Office of Manpower and Industrial Se- 
curity, Munitions Board, Department 
of Defense. It may be obtained 
through the contracting officer. 
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Fig. 1—Indiana oxidation test for de- 
termining the comparative resistance 


to breakdown of petroleum fluids. 


"HYDRAULIC FLUID? 


The service requirements of hydraulic fluids in present day systems are 
both complex and severe. Here are some of the basic facts covering types 
and characteristics that will help the designer to select the right fluid. 


B. B. FLICK 


Lubrication Engineer 
E. F. Houghton & Company 


THE FLUIDS USED in hydraulic power and control systems 
fall in three classifications: water, petroleum oils, and non- 
flammable synthetic fluids. The petroleum oils, in either 
their natural state or else treated with additives, will satisfy 
most requirements, while water and the synthetic fluids 
are used in applications where their unique properties are 
necessary for proper system operation. 

The selection of the proper hydraulic fluid for a specific 
application depends on such things as component clear- 
ances, component materials, leakage, operating tempera- 
ture range, ambient conditions, system design, pressure 
range, fire hazards, and the cost of the fluid. The proper- 
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ties of the petroleum oils are such that these fluids will 
satisfy most of the normal requirements; if not in the 
natural state, at least by the use of the correct additives or 
inhibitors. Water and the nonflammable fluids are used 
in the special applications where leakage or disposal rates 
are high or where the fire hazard is great. 

This follows from the fact that although water has 
certain unique characteristics, many of its properties do 
not meet the spécifications required of a good hydraulic 
fluid. Thus, water has certain advantages when used as a 
fluid power and control medium. These are: wide avail- 
ability, low cost, constant viscosity characteristics, and non- 
flammability. It is a good hydraulic fluid in large bulky 
installations where leakage is a factor, where there is an 
open system, or where the water is used for both the 
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forging presses 

On the other hand, the disadvantages of using water 
greatly outweigh the advantages and are largely responsible 
for the acceptance of petroleum oil for hydraulics. Water 
will form scale, cause internal rusting, and has a high 
freezing point, poor lubrication qualities, and low viscosity 

Unless water is treated to prevent scaling, formations 
will build up and tend to clog lines and orifices, causing 
malfunctioning of the system. 

Usually, water operated hydraulic systems cannot be sub 
jected to temperatures below 32 F. This fact alone greatly 
reduces the number of its applications as a fluid medium 
since normally it cannot be used in outdoor equipment 

The poor lubricating quality of water is closely asso 
ciated with its low viscosity factor. If leakage is neglected, 
the low viscosity characteristic results in low frictional re 
sistance and a higher capacity per unit pump size than 
if the fluid had a higher viscosity. However, because of its 
poor lubricating qualities, it is necessary to design special 
equipment to handle water since the rubbing pressures 
between mating parts must be lew. Conventional rotary 


cooling the work, as in large 
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and gear pumps are nat aamaaliy Weed Fr PRR Water 

Solubie oi: can be aikkni to mapiove the Mimay bi 
water, reduce corrasion of intemal paita amd lengthen 
packing life by imparting some degree ol Iw y e 
packing and preventing detenaration 

These oil: must condition the water, deii the efit 
of acids and impurities hey muat adhere to meatal anii 
torm a protective coating to mae Aat the activity at 
rust forming impurities, They should be compatible with 
all types of packings used in water hysliaulic ayatema an 
should give added life to packings through improved Inh 
cation, And finally, they should Iuhrieate all canpanent 
parts, 

Additives, Table |, ave available that have been dexigned 
specifically for water hydraulic ayatewm and which will 
satisfy these requirements Certain ones can be used in |" 
portions as small às one part lubricant ta LOOO parta af 
water, However, even with these additives, water ia only 
used as a fluid medium when one Of its unique properties 
is required, Some type of oll is the wanal hydraulie fluid 
and serves as the fluid medium in the majarity of hydrau 


lically operated mechanisms 
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Hydraulic Oils 


The properties of any hydraulic oil are dependent on the 
type of crude from which it is made, the type and quality 
of additives which are used, and the manufacturing process. 
Thus, a wide range of hydraulic oils, as to type and quality, 
is available. 

To distinguish one oil from another, specifications have 
been set up which give the physical properties of the oils 
based on certain tests that are met or passed by each par- 
ticular oil. The list of specifications may include some or 
all of the following: 1. viscosity, 2. viscosity index, 3. 
gravity, 4. flash point, 5. fire point, 6. color, 7. pour 
point, 8. carbon residue, 9. demulsibility, and 10. neutraliza- 
tion number. 

The specifications are indications by which the labora- 
tory can determine, to a limited extent, the basic crude 
from which the hydraulic oil was refined. Specifications 
also help to determine how any oil will perform under 
given operating conditions by comparing its physical 
properties with those of a similar oil which has performed 
satisfactorily under identical conditions. 

This is not the final answer in the selection of a hydraulic 
oil since specifications are only a part of the overall picture. 
There are certain functions that a hydraulic oil must per- 
form that are not covered by physical specifications: These 
are: 

1. It must protect the system against rust and corrosion. 

2. It must adequately lubricate the working parts. 

3. It must be stable. 

4. It must be resistant to foaming or aeration. 

5. It must be able to carry in solution common contami- 
nates which are present in hydraulic systems. 

Thus, to properly evaluate a hydraulic oil, it is neces- 
sary to consider the functions it must perform as well as 
the specifications. In common applications the three essen- 
tial properties of a hydraulic oil are viscosity, lubricity, and 
stability. Although there are other desirable properties 
worthy of mention, these three factos are funcamental 
and should be considered first. 

Viscosity is a measure of resistance to flow under stand- 
ard conditions and is usually the most important property 
of a hydraulic oil. Regardless of what other desirable 
properties a hydraulic oil may have, it cannot be considered 


Table I—Water Additives 

1. Soluble petroleum oils 
Used in proportions of about 50 parts water 
to 1 part additive. 
i jed where open systems are used 
and losses of fluid are great. Least costly of 
additives. 

2. Soluble concentrates—(nonpetroleum) 
Used. in proportions of 500 to 1000 parts water 
to 1 part additive. 
Recommended where closed systems are used 
and losses of fluid are negligible. 
Both types slow down rust formations and aid 
in the lubrication of rubbing surfaces. 
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if it will not flow properly through the system under avail- 
able pump pressure. In addition, the oil must have sufh- 
cient body to give an adequate seal between the various 
working parts of the hydraulic system and at the same 
time, it must not be so viscous as to cause pump intake 
cavitation or sluggishness. 

The correct grade or viscosity is determined by several 
factors; size and type of pump, operating temperature, 
and pressure. The majority of hydraulic systems operate 
most efficiently on oils falling in the following viscosity 
ranges: x 

136 to 165 SSU at 100 F 
185 to 230 SSU at 100 F 
275 to 315 SSU at 100 F 


Although some hydraulic equipment requires oils having 
lighter or heavier viscosity ranges, they are in the minority 
and can usually be treated as special cases. The oil 
supplier or pump manufacturer can furnish information 
as to the correct viscosity of hydraulic oil to be used and 
should be consulted before making a selection. 

Next in importance to viscosity is the lubrication prop- 
erty of an oil. Present day pumps are manufactured as 
precision instruments. The mating or rubbing surfaces are 
highly finished and closely fitted to keep leakage at a 
minimum and efficiency high. Wear must be negligible if 
a pump is to maintain its original efficiency. Maintaining 
adequate lubrication in hydraulic mechanisms is difficult 
since internal pressures are present that are much greater 
than indicated gage pressure. For example, in external 


Table II— 


Function of Additives for 

Hydraulic Oils 
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Table IIl — Data Required When 
Ordering Oil From 
Hydraulic Oil Supplier 
1. Name and type of equipment. 


2. Name and model of hydraulic pump. 


3. Name and type of filter in use (fullers 
earth, paper, cloth, metallic, screen). 


4. Capacity of system in gallons. 


5. If trouble has been encountered with pres- 
ent hydraulic oil, give details. 


Viscosity, Saybolt seconds universal 


Fig. 3—Pictorial representation of viscos- 
ity behavior of oils of different viscosity 
index under changes in temperature. 


gear pumps the oil trapped between the root of one tooth 
and the top of the mating tooth can be subjected to pres- 
sures far above the rated output pressure of the pump. 

The film strength of straight mineral oils is limited and 
under extreme pressue conditions they do not give suffi- 
cient lubrication to prevent wear. Scoring of mating 
surfaces and even seizure followed by pump failure have 
resulted from the use of an improper oil. These conditions 
can be minimized or corrected by selection of hydraulic 
oils which contain film strength or lubricity additives. 

Stability or lasting quality is another essential of a good 
hydraulic oil. This not only refers to the inherent quali- 
ties of the oil but also to the type of additive used to 
fortify the oil against deterioration effects. If an oil is to 
withstand the combined destructive effects of high pres- 
sures, heat, moisture, air, violent agitation, and catalyzation 
from contact with metal surfaces, it must have the proper 
chemical structure. 

This structure of an oil refers to the natural oxidation 
inhibitors found in selected base stocks. Since some of these 
natural inhibitors are removed as the oils go through the 
refining processes, it is necessary to further fortify these 
oils against breakdown by the use of synthetic oxidation 
inhibitors. 

There is evidence that a good oil can be made better 
through additive treatment, Table II; however, there is no 
proof that an inferior or unsuitabile oil can be transformed 
into a good oil by adding inhibitors. 

In the past, the selection of incorrect oxidation stability 
additives has occasionally caused controversies as to the 
merit of additive type hydraulic oils. Today, however, 
nearly all pump and machinery manufacturers agree that 
carefully selected hydraulic oils, properly inhibited, are 
superior to straight mineral oils. 

While stability is an important property, it is also a 
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A-150 viscosity index fluid 
B- 95 viscosity index fluid 
C- 40 viscosity index fluid 
D- Water (opproximotely) 


SN 


difficult one to determine. Expensive test facilities are 
required which are only practical in laboratories which 
specialize in oil analysis. Thus, the responsibility reverts 
back to the oil supplier and he must be able to furnish 
performance data and recommendations. 

Although viscosity, lubricity, and stability are usually 
the most important properties, others of the previously 
listed specifications and functions are desirable and are 
obtainable in certain hydraulic oils. 

While oils with a high oxid:tion stability usually remain 
free from corrosive action, quantities of moisture from 
condensation and contamination from water soluble cool- 
ants are usually present and rusting can occur. 

Rust protection can be obtained by using a suitable rust 
inhibitor which will "plate out" on the metal surfaces and 
prevent corrosion without detracting from other desirable 
qualities of the oil. 

Under severe service conditions, even the finest oils 
will eventually oxidize and form troublesome gums and 
resins. When the saturation point of the oil has been 
reached, these gums will deposit out on pump and valve 
surfaces. Certain types of additives will extend the satura- 
tion point of an oil so that it can be retained in service 
longer than an untreated oil. 

Some oils will foam excessively either because of system 
design or because of the nature of the work being per- 
formed. The presence of certain additives can also cause 
foaming. For those applications where the entrance of 
air into the fluid is unavoidable, anti-foam agents will 
reduce excessive foaming. 

Viscosity index, Fig. 3, is a measure of the effect of 
temperature change on the viscosity of an oil. A high 
viscosity index is a desirable property since it indicates 
an ability to withstand large temperature changes with 
relatively small variations in viscosity. In typical systems 
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a low viscosity index oil tends to cause a reduction in 
mechanical efficiency as the operating pressure is increased. 
However, a high index should not be specified if it involves 
a sacrifice of other properties. 

The pour point is the lowest temperature at which an 
oil is fluid. Most pump manufacturers recommend an 
oil with a pour point 20 F below the lowest anticipated 
Operating temperature. This is an unimportant property 
except for oils used in low temperature equipment. 

Both viscosity index and pour point are closely associated 
with viscosity requirements and should be taken into con- 
sideration when selecting proper viscosities. 

While the neutralization number is related to stability 
and is often used to determine the useful life of an oil, 
it is of little practical value with certain additive hydraulic 
oils. The use of additives and inhibitors affects the 
neutralization number to such an extent that it is not a 
dependable criterion. 

Good demulsibility, or the ability to separate rapidly 
from water, is another desirable property of hydraulic 
oil. Unless the oil has this ability, there is danger of 
water-in-oil emulsions resulting in sluggish operation of 
equipment, acceleration of oil deterioration, loss of lubricat- 
ing value, and eventual sludge formation. 

Of the remaining properties, gravity, color, and carbon 
residue are of little direct value in selecting a hydraulic oil 
and are not usually considered. 

The flash and fire points are of interest in the special 
class of fluids which are normally used because of their 
nonflammable property. 


Nonflammable Fluids 


While conventional petroleum hydraulic oils are satis- 
factory as the fluid medium for the majority of industrial 
applications, fires and explosions of the fluid in certain 
applications have always beer: a source of loss ard casualty. 
With the use of hydraulic equipment over increasing ranges 
of operating conditions, these hazards have become more 
acute. 

As a result, there has been a demand by industry and 
the military for synthetic hydraulic fluids possessing non- 
flammable or fire resistant characteristics. Several such 
hydraulic fluids have been developed and are being used 
with a limited degree of success. 

These synthetic fluids cost more than petroleum oils 
because of the higher cost of raw materials and the 
complexity of manufacture. However, a nonflammable 
fluid which possesses the other required properties of a 
good hydraulic oil usually offers sufficient advantage to 
compensate for the high cost. Where the nonflammable 
property is an optional feature, cost should be one of the 
major factors which is considered in selecting a fluid. 

Since the nonflammable synthetic fluids must perform 
the same functions as the petroleum oils, additives are 
normally used to furnish those desirable properties which 
are not characteristic of the synthetic fluids. 

At the present time, the following base materials have 
been accepted as showing the most promise as nonflam- 
mable hydraulic fluids: 


1. Phosphate ester compounds 
2. Halogenated fluids 
3. Water base fluids 
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The phosphate ester group of compounds has some of 
the properties that are essential to a good hydraulic fluid. 
In addition to their fire resistance, they have good lubricat- 
ing qualities. However, the pour point is too high for some 
low temperature applications, and evidence indicates that 
they are not compatible with packing materials. Many of 
the difficulties encountered thus far are in connection with 
the special packing compounds necessary to handle this 
fluid and additional research will be required before these 
compounds are entirely satisfactory. 

The halogenated group of fluids includes chlorinated 
and fluorinated compounds. 

While the chlorinated fluids are almost nonflammable 
and are stable to atmospheric oxidation; like the phosphate 
ester they are not compatible with conventional packing 
materials. In addition, some of the chlorinated fluids give 
off toxic vapors that constitute possible health hazards 
and consequently make them undesirable for normal 
usage. 

The fluorinated base fluids are more stable than the 
chlorinated base fluids, and it is possible that through the 
use of proper additives certain mixtures of fluorinated 
hydrocarbons can be developed that will prove satisfactory 
as a hydraulic fluid. However, as in chlorinated fluids, the 
disadvantages of toxicity and incompatibility with the 
commonly used rubber seals must first be overcome before 
this can be achieved. 

Since water is an economical, effective, and stable fire- 
extinguishing agent, much of the earliest research on non- 
flammable hydraulic fluids was conducted with water as 
the base material. 

The first nonflammable fluid consisted of a water-glycol 
base with a water soluble polymer as the thickening agent. 
This solution effectively overcame the flammability prob- 
lem. It was entirely compatible with commercial packing 
materials, possessed good oxidation stab lity and had a high 
viscosity index. However, the earlier fluids of this type 
did lack many of the necessary properties of a suitable 
hydraulic fluid. 

At present, water-base fluids are being developed and 
field tested which possess all of the properties required for 
use in hydraulic circuits. They have good lubricating prop- 
erties, have low pour points, do not cause rusting, are com- 
patible with common packing materials and can be easily 
adjusted if a portion of the water is lost through evapora- 
tion. It is expected that future water-base nonflammable 
fluids will perform the same functions as high grade petro- 
leum oils. 

Because they are mainly synthetic compounds, these non- 
flammable fluids are higher priced than conventional petro- 
leum fluids. However, the hazards that are encountered 
when petroleum oils under high pressure are exposed to 
flammable conditions make the use of fire-resistant fluids 
imperative despite the higher cost. 

While these facts give a general background in the 
selection of hydraulic fluids, the experience and research 
facilities of the fluid manufacturer or component manu- 
facturer should be relied upon in unique or unusual appli- 
cations since special fluids can often be compounded that 
will ideally meet the requirements of these applications. 
In Table III is shown a listing of the type of data that 
should be supplied to the hydraulic oil manufacturer when 
ordering oil for a specific application. 
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Application data for a recently developed cemented car- 
bide material, the properties of which supplement those 
of the tungsten carbide group and of the heat-treated 
steels. This low cobalt or cobalt-free hard cemented 
carbide can be attached to steel and cast iron by brazing. 


IN THE SEARCH for a cemented metal- 
lic carbide having properties that 
would approach those of tungsten car- 
bide, many carbides of other less stra- 
tegic, less expensive, and more abun- 
dant metals have been investigated 
during the last ten years. Such research 


and development work with chromium 
has resulted in a new family of car- 
bides having many desirable engineer- 
ing properties. 

These chrome carbides lack the cut- 
ting properties of tungsten carbide 
but fill the requirements of hardness, 


Gage blocks 


wear resistance, corrosion resistance, 
and chemical resistance needed in 
many applications. 

Chrome cemented carbides are pro- 
duced by powder metallurgy tech- 
niques. Basically, they are made by 
cementing fine hard particles of chro- 
mium carbide together in a binder 
matrix of nickel. 

The metallic carbide is obtained by 
heating a mixture of the oxide of the 
basic metal in powder form and 
powdered carbon. In producing a 
chrome carbide part, this metallic car- 
bide is mixed with the powder metal 
binder, pressed in a die or mold to 
form a compact, pre-sintered, ma- 
chined if necessary, and finally sin- 
tered. The size, shape and weight of 
the parts that can be produced are 
limited by available press capacity, the 
complexity of mold or die construction 
required, and the difficulty associated 
with pre-forming or sintering the part. 

With present facilities and equip- 
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Table I—Standard Aerated Tests With Cemented Carbides and Stainless Steel 


Values given under “Results” are milligrams of 


lost per square decimeter 


per day as calculated from data obtained in 10 to 24 hour immersion periods. 


ment, parts can be produced that 
have a maximum pressed face area of 
about 28 sq in., this area is equivalent 
to a maximum diameter of about 6 in. ; 
maximum length of parts is limited 
to about 8 in. Large length-to-diame- 
ter or length-to-width ratios are often 
undesirable because of the warpage 
that occurs during sintering. 

Undercuts and re-entrant profiles 
are limited by sintering hazards, and 
by the machining operations that can 
be performed on the pre-sintered com- 
pact. These operations include turn- 
ing, boring and grinding. After final 
sintering, the hardness of the material 
is such that only grinding, lapping, 
diamond chip machining, electrolytic 
machining, and polishing operations 
are possible. 

A few typical shapes that have been 
produced in chrome carbide are shown 
above. These parts represent a range 
of diversity in size, cross sections, 
and width-to-length ratios. 
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Results 


Other Cemented Carbides 


WC+TaC+ | WC+TaC 
WwC+Co TiC+Co +Co 
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In compounding the composition 
of the chrome carbide metal powder 
mixture, the combinations of material 
proportions are infinite. For practical 
compositions, however, the proportion 
of binder ranges from 40 percent 
maximum to 2 percent minimum. 

After field testing several composi- 


Stainless 
Steel 


302 135 1650 


120 81 7300 


330 


tions, the one that yielded the best 
promise for immediate acceptance and 
application in industry was put into 
production. This material, known as 

In compounding the composition 
nominal chemical composition of 83 
percent chromium carbide, 2 percent 
tungsten carbide and 15 percent nickel. 


Physical and Mechanical Properties 


The potential hardness of the family 
of cemented chrome carbides ranges 
approximately from 85 to 93 Rockwell 
A; that of Grade 608 is 88 at room 
temperature. Rate of abrasion, of 
course, depends upon many factors, 
but some indication of how chrome 
carbides stand up under abrasive con- 
ditions is given by tests conducted at 
The Armour Research Foundation on 
samples of chrome carbides and tung- 
sten carbides. 

In these tests, a sample of chrome 
carbide grade 608, having a Rockwell 


A hardness of 88, was held against a 
rotating rubber wheel. One face of 
the specimen was held against the 
wheel with a force of 40 Ib. During 
the test, the wheel was continuously 
loaded with aluminum oxide grit. 
After a run of 32,000 ft, weight meas- 
urements indicated that 5.8 grams 
were removed from the specimen. 

In simlar tests, weight losses for 
tungsten carbide samples varied from 
0.65 to 1.9 grams. While these tests 
indicated the superior abrasion resist- 
ance of tungsten carbides, application 
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test data show that the abrasion resist: 
ance of grade 608 chrome carbide is 
superior to that of heat-treated steels. 


TRANSVERSE RUPTURE STRENGTH. 
Based on tests in which 3 » 1 in. 
grade 608 specimens were broken 
across centers 14 in. apart, the trans- 
verse rupture strength is 100,000 psi. 
This value is computed from the for- 
mula 


R =3 PL/2 bd 
in which 

R = transverse rupture strength 

P = breaking load applied midway 

between centers, lb 

L = distance between supporting cen- 

ters, in. 

b = width of specimen, in. 

d = depth of specimen, in. 
COMPRESSIVE STRENGTH. No avail- 
able data; compressive strength is 
assumed to be about 600,000 psi. 


MAGNETIC PERMEABILITY. No definite 
data. Magnetometer tests indicate low 
magnetic permeabilty, which is attrib- 
uted to a high degree of solubility be- 
tween the chrome carbide and the 
nickel binder. 


CORROSION RESISTANCE. In Table I, 
results are given of corrosion tests in 
which grade 608 chrome carbides were 
immersed in different chemical solu- 
tions. The superiority of grade 608 
over tungsten carbides and 18-8 stain- 
less stee! is evident. 


RESISTANCE TO OXIDATION. In a test 
to determine the resistance of grade 
608 to oxidation at elevated tem- 
perature, a specimen 4X 4X 1Ẹ in. 
with ground surfaces was heated for 24 
hours in an open furnace having an 
air atmosphere and a temperature of 
1800 F. After removal from the fur- 
nace and cooled to room temperature, 
the specimen was only slightly discol- 
ored. There was no scaling or appre- 
ciable change in dimensions. Tungsten 
carbide and 18-8 stainless steel sam- 
ples were appreciably oxidized. 


RESISTANCE TO STEAM EROSION. Test 
was conducted with two samples of 
chrome carbide grade 608, each hav- 
ing a diameter of 14 in. and ground 
to a thickness of 0.250 in. One face 
of each sample was placed at a dis- 
tance of 0.005 in. from the face of 
nozzles having an orifice 4 in. dia. 
The samples were then exposed to a 
jet of 350 psi saturated steam. 

After an exposure period of 25 
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In corrosion resistance test with sulphuric acid, the resistance of grade 608 
chrome carbide (right) was thirty times more than that of conventional carbides. 


hours, the specimens were examined 
and the maximum erosion penetration 
was measured. The test was concluded 
after four such 25 hour periods. Total 
exposure time was 100 hours. 

To average out the effects of any 
errors that might result from a differ- 
ence in nozzle characteristics, after each 
25 hour period the specimens were al- 
ternated in front of the nozzles. 

Results of this test showed no meas- 
urable erosion penetration on the sam- 
ples after the first three 25 hour peri- 


ods. After 100 hours, the maximum 
penetration was 0.00024 in. in one 
specimen and 0.00055 in. in the other, 
giving an average of 0.0004 inches. 


COEFFICIENTS OF THERMAL EXPAN- 
SION. In the temperature range of 68 
to 248 F, the linear coefficient of ther- 
mal expansion of chrome carbide 
grade 608 is 4.9  10* in. per in. 
per deg F. This coefficient is about 
80 percent that of SAE-1095 steel in 
similar temperature ranges. 


Finishing and Attaching Techniques 


Chrome carbides can be polished to 
a brilliant metallic lustre. These ma- 
terials can be ground, lapped, and 
polished with diamond grinding 
wheels, diamond lapping compounds, 
and conventional silicon carbide. Elec- 
trolytic and electro spark grinding op- 
erations give satisfactory results. 

Chrome carbides can be joined by 
brazing with Handy and Harmon 
“EB” silver alloy base brazing materi- 
als to steel and cast iron. Strength of 


brazed stcel joints at room tempera- 
ture is approximately 25,000 psi. 
Another technique for joining or 
attaching chrome carbide parts to 
metals is that of adhesive cementing 
with ethoxyline resins. These thermo- 
setting resins are characterized by high 
mechanical strength and high adhe- 
sion to metallic surfaces. They contain 
no solvents that must be evaporated to 
cause hardening; a property that makes 
them particularly suitable for joining 
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Chrome carbide specimen (left) is slightly discolored after 
24 hr at 1850 F; tungsten carbide specimen is heavily oxidized. 


nonporous materials like metal parts. 

The bond strength is much lower 
than that of brazed joints. The 
strength of cement bonds ranges from 
6,000 to 8,000 psi in shear at room 
temperatures. Such cemented joints 
can be employed as a means of attach- 
ment when high strengths are not re- 
quired and when the application is 
exposed to room or slightly elevated 
temperatures. 

The surfaces to be joined by cement- 
ing, both carbide and steel, should be 
grit-blasted and rinsed clean with 
trichlorethylene or similar solvent. 
Ground or smooth surfaces do not 
bond well but as-sintered surfaces pro- 
duce strong bonds. This cementing 
technique, however, is advantageous 
in attaching carbides to thin sections 
or to materials that would be damaged 
by brazing temperatures. 


Suggested Applications 


Precision Gage Blocks, Gage Anvils, 
Ring Gages, Plug Gages. Coefficient 
of thermal expansion of grade 608 is 
closer to that of steel than is that 
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of tungsten carbide. In these appli- 
cations, the wear resistant and corro- 
sion resistant properties of the chrome 
carbides are advantageous. 


Inserts for Heading Hammer. In cold 
heading silver rivets, tungsten carbide 
dies picked up silver with a resulting 
breakdown of the carbide. Chrome 
carbide exhibited an anti-weld charac- 
teristic plus good impact and compres- 
sive strength. The maximum life of 
tungsten carbide inserts is about 80,- 
000 rivets, that of grade 608 inserts is 
about two million rivets. 


Dies for Hot Extrusion of Metals. In 
preliminary tests, brass and silver base 
alloys have been extruded to size and 
shape through cemented chrome car- 
bide dies. In these applications, the 
heat and wear resistance qualities of 
this new material are advantageous. 


Balls and Seats for Oil Pump Valves. 
Chrome carbides are used to combat 
corrosion and abrasion. 


Instrument Bearings, Bearing Plates, 
and Fulcrums. ln such applications 
where hardness and nonmagnetic prop- 


P1 


Microstructure of chrome carbide is 
notable for the uniformity and inter- 
locking character of the grain structure. 


erties are important, the chrome car- 
bides may offer many advantages. 


Core Pins for Baked Ceramic Parts. 
Heat and abrasion resistance proper- 
ties of chrome carbides make them 
desirable for core pins when baking 
ceramic and porcelain parts such as 


spark plug bodies. 
Components of Food Processing Ma- 


chinery. Corrosion resistance of 
chrome carbides to lactic or amino 
acids are needed in many components. 
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TRACTOR WEIGHT is evenly distributed by the front axle beam 
that pivots laterally in a pair of trunnions mounted under the 
front section of the hull and by two rear units pivoting radially 
about the output drive shaft from the reduction gear. The front 
wheels are mounted on stub axles at either end of a balance beam. 
The rear wheels are mounted on the rear suspension assemblies. 


- 


Three-Point 


A fully articulated suspension con- 
sisting of a front axle beam that is 
free to pivot laterally and two rear 
assemblies that are free to pivot 
radially forms the basis for a new 
tractor design—a design based on 
the premise that demands for greater 
drawbar payloads should be met by 
increasing the operational speeds 
rather than by building larger trac- 
tors. As a result, Vickers-Armstrongs 
developed their VR-180, a 16 ton 
tractor capable of pulling 29,500 Ib, 
at full engine torque. 

The three-point suspension princi- 
ple enables the basic speed of opera- 
tion to be raised by evenly distribut- 
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INNEW PRODUCTS 


Suspension Spreads Tractor Weight 


ing the tractor weight between the 
central pivot of the front suspension 
and the two rear assemblies. This 
feature allows full use of the avail- 
able power under all road surface 
conditions. 

Four large diameter track wheels 
on each side spread the body weight 
over the track and on the ground. 
To take full advantage of the artic- 
ulated suspension and its balanced 
load distribution, use is made of a 
flexible track to form a metal road 
over ground surface variations. With 
the entire track length always on the 
ground, gripping power is increased 
over that possible with conventional 
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rigid track frame construction. 

A 180 hp Rolls-Royce 6-cylinder 
semi-diesel engine powers the new 
tractor, the power being transmitted 
through an all helical gear, constant- 
mesh gear box that has six forward 
and three reverse ratios. Since all 
gears are in constant engagement, 
speed and direction changes can 
be made while the tractor is moving. 

Steering and braking is done by 
means of two spring-loaded fabric 
disk clutches and 3-shoe external 
contracting brakes lecated on either 
side of the drive spiral bevel gear. 
The clutches are initially actuated by 
steering levers through a hydraulic 


servo system and the brakes by direct 
mechanical linkage. This design in- 
sures control sensitivity and reduces 
brake wear. 

Other design features include a 
completely encased engine com- 
partment for pressurized cooling 
and an externally located heat ex- 
changer for maintaining the oil 
temperature at the proper level. 

For starting, a 24-volt installation 
is used, consisting of four 185 amp. 
hour non-spilling batteries. To off- 
set possible starting failure, provi- 
sion is made for inter-tractor or slave 
battery assistance. 


(continued on next page) 
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Three-Point Suspension (continued) 
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GEARBOX is actually two boxes built into one— 
the upper train giving the high, low and reverse 
ratio, and the lower set of gears giving the three 
relative speeds to each ratio. For the six forward 
speeds, the actual change from bottom to top can 
be done in three movements. First low gear is 


SINCE CONTINUED FLEXING would quickly 2.18 mph and top speed is 9.73 miles per hour. 


wear out a conventional dry-pin track, new track 
construction has pins running in oil and are sealed by 
oil-proof rubber washers. Once sealed during assem- 
bly, the track pins require no additional lubrication 
until overhaul. 


SPROCKET WHEELS are designed with four rubber 
rings to both dampen out high frequency vibrations 
that could be transmitted to the tractor body and to 
cushion the “take-up” on the drive shaft. Wheel 
hubs are mounted on large diameter taper roller 
bearings. Twin spring loaded seals act to keep the 
lubricating oil in and the water out. 
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POWER from the engine is transmitted to a large 
spiral bevel gear that drives the output shafts to 
the sprocket wheels. Final drive to the sprockets is 
through two gears meshing with an idler gear. This 
arrangement maintains a constant balance between 
the torque on the drive and that exerted by the 
track on the sprocket. The steering clutches, one 
on either side of the spiral bevel gear, have eight 


Entrance Exit air 


toothed fabric disks normally held in engagement by 
coil springs. Either steering brake can be operated 
independently by the proper steering lever, but the 
foot brake pedal gives overriding control. 

First movement of a steering lever allows hy- 
draulic fluid to move the piston actuating the 
steering clutch. Further movement applies the steer- 
ing brake by direct mechanical connection. 


AIR enters the top of the engine housing and is drawn through the radiator by a tunnel enclosed 
fan. Engine air is freed from dust by swirl pre-cleaners and large capacity oil-bath cleaners. 
A heat exchanger built into the engine at the left side of the sump helps bring the oil quickly 
to working temperature from a cold start. This construction eliminates external connections. 
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PRODUCT DESIGNS 


Pointer ond _ 
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i lengdi of ait edjus:able-link has been developed 
by the Meter and Instrument Department of the 
— — — 
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: corone s ela c t 
. This automatic adjustment is in contrast to the 
conven- 


aae tee rey 
Meter*and Instrument Dept., the design of intet- - 


changeable thermocouple tips and a flexible exten- 
sion arm makes the new pyrometer adaptable to 


many applications. A surface tip is used for deter- 
mining the temperature or solids; an immersion 
tip, for liquids; and a contact tip, for metals. 


1 A surface type thermocouple tip is used to determine the 
s temperature of hot-rolled metal bar stock. The high range 
of the pyrometer is employed since the metal’s finishing tem- 
perature may be between 1000 and 1500 F. 


2 An immersion-type tip facilitates the measurement of the 
s temperature of a molten salt bath. Since these baths are 
maintained at temperatures from 400 to 1500 F, both the high 
and low range of the pyrometer are used. 


3 Measuring the temperature of butyl rubber molds to insure 
s proper curing by use of a band pyrometer equipped with 
a surface type thermocouple tip. Since the plastic butyl rubber 
injected into steel molds is maintained at curing temperatures 
from 300 to 500 F, the pyrometer's low scale is used. 


4 A contact type thermocouple tip is used to measure the 
® temperature of commutator segments in a locomotive 
motor. The temperature of the segments is approximately 300 F 
requiring selection of the pyrometer’s low range. 
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PRODUCT DESIGNS 


THE CONTROLLER consists of six principal elements: venturi, distance piece, flexible rubber valve, 
recovery section, motor and gear housing, and the clamping device. Flow through the controller 
sets up a differential pressure across the venturi tube which is used to establish the control setting. 


Motor and 
gear housing 


Venturi Clamping Recovery 


section : —— device section 


Flexible 
rubber section 


Distance i i 
High piece Adjustable pipe 


pressure Low pressure saddle supports 
connection ection 


Clamping 
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ELECTRO POLISHED FINISH instead of a tampico 
brushed finish cuts polishing costs. Integral nameplate 
insures positive identification and saves expense of 
separately attached nameplate. Edges of the top fit 
snugly into terraces on the top of the case, J are 
turned in and concealed. Bubbler nozzle and guard are 
sepatate pieces. Older units had both as a single com- 
ponent, resulting in sweating of the guard and making 
cleaning difficult. Selection of splash angle enable 
the top to be designed from a “wash basin” effect, 
improving appearance and lowering die cost. 
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Small Changes Add Up to 


A number of small alterations to meet customer prefer- 
ence requirements and a desire to reduce manufacturing 
costs have been translated into General Electrics new 
water cooler, a combination of "eye-catching" appeal and 
simplified construction resulting in a 15 per cent slash in 
production costs over the old model. This allowed many 
improvements to be added without increasing the cost, 
or eliminating any of the features of older models. 
Appeal cbanges. Redesign of the stainless steel top con- 
veys the impression that more metal has been added, 
but over 40 per cent savings in weight was realized. 

Electro polishing the top gave a more resistant surface 
to finger marks. Proper splash angle permitted a reduc- 
tion in basin depth, decreasing die costs. 

A new front panel was designed to taper in from the 
top to the bottom to give a streamlined effect and to offer 
a visual safeguard against stumbling over the extended 
front foot pedal. Louvers were stamped in the top part 
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New Water Cooler 


of the panel to allow coohng air to the new static con- 
denser. 

Construction Cbanges. The case is constructed of a one 
piece side-bottom-side section to give desired rigidity, 
and to permit spot welding of supports on the sides for 
mounting necessary components. 

Refrigeration improvements. GE's standard household 
refrigerator compressor was adopted, discontinuing the 
use of specially built and variable capacity units. On the 
smaller coolers, a static condenser replaces the former 
fan cooled unit. Die cost was reduced by constructing 
the evaporator tank out of two concave end caps and a 
tube section. Previously, the tank was fabricated from 
two deep drawn pieces. 

Servicing. Components are grouped to permit quick 
detachment without disturbing other parts, and the re- 


frigerant system is re-grouped for easy removal and 
servicing as a unit. 


Product Engineering — August, 1953 


Carafe 
fitting 


Tank drain 


A COMMON EVAPORATOR size simplified tooling. 
Higher capacity was achieved by adding more tubing 
and internal fins on the water side. New precooler is 
directly connected to the back of the case, and has a 
full diameter along its entire length to prevent plugging. 
Previous pre-cooler tubes had an expensive cast fitting 
at their top and were restricted at the outlet. A three 
way fitting, securely attached to the back gah supports 
all the plumbing, and is set so that the connections 
are in the same location as on older models. Refrig- 
erant flow is controlled by a capillary tube which assures 
dependable operation without any valve malfunctioning. 
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PRODUCT DESIGNS 


Air Jet Controls Weighing 


A pneumatic weighing head, designed by the Pneu- 
matic Scale Corp., Ltd., for attachment to high speed 
packaging equipment makes use of a precise air gap to 
automatically measure a desired weight of material. 
Accuracy of the net weigher, which is uneffected by vol- 
ume variations, is well within + $ oz. 

The principle of operation is the change in an air 
gap to increase the back pressure to actuate an air 
relay. The back pressure build-up in the relay causes 
the release of air pressure behind an air cylinder con- 
nected to a filling hopper. Release in pressure at one 
end of the cylinder permits a spring loaded shutter to 
close off further material flow. 

The weighing head consists of a cantilever assembly 
supported on four stiff parallel leaf springs. One ounce 
deflects the springs about 0.002 in. To control the net 
weight within | oz, the resulting spring movement is 
actually only a few millionths of an inch. 

Only 0.009 in dia, the air jet is directed against an air 
bleed control block. A minute change in the level of 
the floating beam assembly is sufficient to cause a 
build-up in the back pressure to actuate the sensitive 
air relay, and control the weighing operation. 


Electrical Motorcycle Starter 


An Italian manufacturer of electrical automotive 
equipment, The Marelli Company, has designed a start- 
ing system for motorcycle engines that incorporates an 
unusual motor-generator to replace the conventional 
magneto system. 

Basis of the new design is a dynamotor which fits at 
the end of the crankshaft, requiring no gearing or joints 
to start the engine or to generate power, The dynamotor 
operates as a starting motor when the engine is started 
and as a flywheel and generator when the engine is 
running. 

Tests have shown that the new device insures at least 
100 starts before the battery needs recharging from the 
dynamotor. In city traffic, more than 5 starts per 3000 ft 
can be made without affecting the battery's change. 

The dynamotor occupies slightly more space than a 
flywheel-magneto, but it is designed to fit engines of 
any piston displacement, The complete system consists 
of the dynamotor, starter button, ignition breaker, igni- 
tion coil, horn and battery. The voltage regulator is 
mounted together with the coil in a special housing. 
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LOCATED AT ONE END of the engine crankshaft, the 
dynamotor occupies the same amount of space as normally 
used by a conventional flywheel-magneto. The outer part 
of the generator is the rotor which consists of a bell sup- 
porting the rotor laminations and windings. The inner 
art of the unit is the stator which is of unusual design 
b using both series and shunt currents for excitation. 
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WEIGHING HEAD can be equipped 
for either single or dual stream weigh- 
ing, in single or multiple heads for 
high production work. Weight sensi- 
tivity can be adjusted while the unit 
is operating by use of the weight con- 
trol knobs. Both the sensitive air re- 
lay and the floating beam assembly 
are mounted in a dust-proof case to 
eliminate the need for adjustment. 


OPERATION of the air jet control. 
Material fed into a hopper is allowed 
to flow into a filling bin. When the 
correct net weight is obtained in the 
bin, the beam assembly moves down 
and shortens the air gap. This move- 
ment causes a back pressure to be 
built-up in the air relay, actuating a 
valve to release the air pressure behind 
a latch air cylinder. Release of the 
pressure permits a spring loaded shut- 
ter to move under the feed hopper 
cutting off the material flow. 


Acts As Motor and Generator 


"m 
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APPROXIMATELY ONE SECOND is required from the 
time the ignition is turned on until the dynamotor begins 
to operate as a generator. Tests indicate that it takes only 
one minute for the dynamotor to recharge the battery with 
the power consumed in starting. Reliability of the system 
eliminates the need to use a starter pedal, even as an 
auxiliary device. 
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FOR STARTING, both the series and shunt field are 
energized to get a strong exciting current and a high torque. 
When the starting button is released, the series field is 
de-energized and the dynamotor operates as a shunt-wound 
generator to charge the battery. The stator is excited par- 


tially by the series current and the rest by current from 
the shunt field. 
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Determining profit and break-even point 
by plotting selling price, sales potential, 
development, expansion, manufacturing cost. 


Fig.1(8) 
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UsE OF A BREAK-EVEN CHART to predict the volume in 
which a product must be made before the company starts 
making a profit is often the simplest method of answering 
one of the most difficult questions faced by the engineering 
department: “Should we recommend development?” 

In basic form, such a chart is a plot of anticipated 
income from sale of a product versus the cost of developing 
and manufacturing it. Readily determined is the unknown 
factor—the volume necessary before all indirect charges 
are paid for, direct costs are covered, and a profit is made. 

Break-even charts can be used also in other ways: To 
compare virtues of one design with those of another; to 
determine whether unit costs will be too high to insure 
sales; or even to aid in the selection of production equip- 
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ment, determine whether plant mech- 
anization is practical, or decide whether 
manufacturing shifts should be ex- 
panded. 

In new product development, the 
break-even chart can reflect the eco- 
nomic survival of a project, whether 
the factor to be determined is the 
point of profit and break-even, or the 
cost of development and production. 

Where profit is unknown, Fig. 
1(B), estimates calculated for plot- 
ting should be as accurate as possible. 
If these estimates are also conservative 
a clearer picture for decision will be obtained. 

Factors from which these estimates are derived should 
include: 

1. Projected Selling Price based on market potential 
and the competitive situation. It might also prove advan- 
tageous to establish minimum and maximum limits. On 
the charts: $26.50 per unit 

2. Sales Potential based on competitive considerations 
such as market conditions, quality of product, and selling 
points. Range between minimum and maximum expecta- 
tions should be included. On the chart: 1,500 units mini- 
mum; 2,000 units maximum 

3. Development Cost 

a. Development engineering 


1750 2000 
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. Development drafting 
. Pilot model or models 
. Preliminary testing 
. Allowances for modifications of drawings and 
models 
. Other pre-production costs exclusive of tools and 
facilities 
On the chart: $7,500.00 
4. Cost of New Tools and Expansion of Facilities 
On the chart: $3,400.00 

5. Manufacturing Cost On the chart: $15.85 per unit 

When the last factor has been incorporated in the chart, 
the economic survival of the product is more evident. If 
the position of the break-even point permits an acceptable 
profit despite the conservative estimates—and adverse price 
and market conditions based on lowest selling price and 
minimum sales potential—the product can be considered 
worth investment and further development can be justified. 

If the break-even point indicates a marginal return or a 
loss, the project may warrant modification, but in all likeli- 
hood, it should be dropped. As actual development 
progresses or important modifications are made, the new 
data obtained can also be charted so that if the break-even 
point does fall beyond safe economic limits, that fact will 
be brought out. In Fig. 1(B) the location of the break- 
even point indicates that profit will begin at considerablv 
less than the minimum sales potential. 

Where development and production costs are being de- 
termined, Fig. 1(A), the chart can show whether economic 
restrictions imposed by a required profit and break-even 
point are prohibitive. Assume that the sales force advises 
the engineering department of a customer's request for 
the production of a new device with a total sales potential 
of 1,000 units and a total price of $100,000.00. Manage- 
ment has given a conditional approval based on the 
assurance of a ten percent minimum profit and a break-even 
point at 500 units. Plotting the limitations shows the 
engineer that approximately $9,000.00 must cover costs 
of development, tooling and facilities, and manufacturing. 
This data combined with experience will then enable him 
to advise Management as to the practicality of the project. 


1 
$1,000 


400 600 
Number of units 
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Other Uses for Chart 


The flexibility afforded by the break-even chart can 
be applied to a variety of other engineering problems in 
addition to new product analysis. 

Equipment Selection: The break-even chart is a practi- 
cal means of comparing two or more sets of data. In 
determining which of two machines is more economical, 
Fig. 2, the fixed cost of the equipment is plotted with the 
unit production cost achieved with each: 

Machine A Machine B 
Initial Cost $1,500.00 $6,000.00 
Unit Production Cost 35 15 

The chart shows that it is more economical to purchase 
Machine A if production will not exceed 7,500 units. For 
higher quantity production the economy lies with Machine 
B. The selection of equipment will, therefore, depend 
upon the sales forecast, production schedule, obsolescence 
of product, or depreciation and maintenance factors. 

Mechanization Substitution: Break-even charts offer a 
particularly convincing argument of their effectiveness when 
employed to show the advantages of mechanized pro- 
duction over those of hand labor. Assume that a new 
wrapping device, costing $500, is being considered for a job 
where 1,000 units are handled yearly. Complete manual 
labor costs per unit total about one dollar, but the use 
of the wrapping device is expected to reduce the labor cost 
to 25 cents. The “break-even” chart, Fig. 3, is constructed 
quickly from this data. Line b-b represents the fixed cost 
of the device, line b-c its labor cost, and a-a the hand 
labor costs. The intersection of a-a and b-c is the break- 
even point—at approximately 670 units the wrapping 
device is paid for and mechanization is indicated 


2900 4900 6000 


Number of units 


Fig. 2—Selecting Equipment. Fixed cost of 
equipment is plotted with unit production 
cost. Choice is determined by production. 


Fig. 3—Mechanization substitution. Intersec- 
tion of device's labor cost and previous hand 
labor cost represents break-even point. 





Compoctness and light weight typify 
single and multi-stage designs 


Turbine Pumps 
Have Their Niche 


ARTHUR B. OLMORE 
Project Engineer, 
Adel Division, 
General Metals Corporation 


ALTHOUGH the name "turbine pump" 
is the one most commonly used, this 
design is also known as "Westco- 
type”, "turbulence", “regenerative”, 
"peripheral" or simply "rotary" pump. 
Being of the impeller type, it is simi- 
lar in construction to a centrifugal 
pump, but its operating principles are 
quite different and most of its per- 
formance characteristics approach those 
of the positive displacement pump. 
Because of a general lack of under- 
standing of their performance and op- 
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eration, turbine pumps have been neg- 
lected in many applications where 
they may have proved to be the best 
suited. With performance character- 
istics Overlapping those of both cen- 
trifugal and positive displacement 
pumps, a turbine pump usually will 
not do any job that cannot be done by 
one of the other designs. But when 
factors such as size, weight, cost, op- 
erating speed, wide performance range 
and dependability are considered, it 
will frequently fulfill requirements 
more satisfactorily than the better 
known types. 

Turbine pumps ate best suited for 
pumping liquids of low viscosity at 


relatively high head, moderate capacity 
and low shaft speeds. Typical appli- 
cations in the industrial field are for 
boiler feed, condensate, high pressure 
wash water, general water circulation 
(both fresh and salt), chemicals, gaso- 
line, liquefied petroleum gas and oil. 
Their compact design, long life and 
stable performance characteristics make 
them applicable for many hydraulic 
system boost, water injection, anti- 
icing and fuel pumping applications in 
aircraft. As engine-driven fuel pumps 
where shaft speed is relatively low, 
they are often lighter and smaller than 
either centrifugal or positive displace- 
ment designs meeting the same re- 


Product Engineering — August, 1953 





Test fluid : Sftoddord solent 


Fiuid temp.: 
Shaft speed: 


= 
Zz 
3 
© 
S 
s 
o 
» 
x 


Efficiency, percent 


10 


80-90 F 
6,000 rpm 


Horsepower input 


Capacity, gal per min 


quirements. They are adaptable to 
direct drive by standard a-c motors 
turning at either 1,750 or 3,500 rpm, 
as well as to conventional aircraft mo- 
tors, either a-c or d-c, where the oper- 
ating speed is in the 3,000 to 10,000 
rpm range. 

Although the principal application 
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for turbine pumps in the past has been 
for pumping low viscosity liquids, 
theoretical analysis and test data indi- 
cate they have considerable promise 
for handling liquids of high viscosity, 
especially at low pressures;' centrif- 
ugal pumps exhibit low efhciency 
when handling viscous fluids.? 


rFig. 1—Comparison of performance char- 
acteristics for turbine and centrifugal 
types of pump. Note "straight line" head 
and power curves for turbine pump. 


GENERAL 
CHARACTERISTICS 


To demonstrate the design, opera- 
tion and performance characteristics of 
turbine pumps, comparisons are drawn 
between them and the centrifugal and 
gear types. Fig. 1 shows performance 
curves of a centrifugal and a turbine 
pump. Both units have the same diam- 
eter impeller, and, for comparison pur- 
poses, were operated at the same speed 
of 6,000 rpm. These curves are based 
on actual test data, and are typical for 
small pumps of these types. 

The turbine pump develops a shut- 
off head several times that of the cen- 
trifugal pump, and has high capacity 
characteristics throughout a wide range 
of head. Maximum capacity is about 
the same for both. Thus, for any given 
change in head, the capacity of the 
centrifugal pump varies over a much 
wider range than that of the turbine 
pump. In this respect, turbine pump 





head curves are similar to those of 
positive displacement pumps. 

The head and power curves of the 
turbine pump in Fig. 1 are not only 
essentially straight lines, but also slope 
in the same direction. This downward 
slope is also typical of the head and 
power curves of positive displacement 
type pumps. The head curve of the 
centrifugal pump is much flatter, while 
the power curve slopes upward. The 
shut-off pressure of a turbine pump is 
always its maximum, and its perform- 
ance is steady over the entire curve, 
even under mild cavitation conditions. 

Head curves of centrifugal pumps 
vary widely in their general form. 
They normally are almost flat at low 
capacities, or show a shut-off pressure 
somewhat higher than the balance of 
the curve; but a "rising" characteristic 
(shut-off pressure lower than maxi- 
mum) is not uncommon. The latter 
type is usually unstable as shut-off is 
approached. 

The shape of the efficiency curve for 
the turbine pump, Fig. 1, is similar to 
that of the centrifugal pump, although 
it shows a much greater tendency to- 
ward straight lines and a sharper peak. 
The best efficiency point of the turbine 
pump occurs at about 80 percent of 
maximum capacity, while the centrif- 
ugal pump has its best efficiency at 
about the mid-point. A gear pump ef- 
ficiency curve normally is fairly flat 
throughout a wide range of head, with 


the best overall efficiency point nearer 
the shut-off end. The relative position 
of the best-efficiency point for a tur- 
bine pump is fixed, within narrow lim- 
its, while the centrifugal pump is more 
flexible in this respect To sum- 
marize, the turbine pump efficiency 
curve is pointed, the centrifugal pump 
rounded, and the gear pump flat. 
Thus, from the efficiency standpoint, 
the operating range for the turbine 
pump is more limited than the others. 


THEORY OF OPERATION 


A section through the fluid passage 
of a turbine pump is shown in Fig. 2. 
The cross-sectional area of this channel 
remains constant around the pump 
between suction and discharge, in 
contrast to the variable volute of a 
centrifugal pump. Fig. 3 shows the 
difference in configuration. 

In the theoretical analysis of turbine 
pumps, the pumping action is assumed 
to be the result of relative motion be- 
tween two parallel walls, one repre- 
sented by the impeller and the other 
by the housing. Though the rotor and 
housing form a circular passage, curva- 
ture can be neglected and the flow 
condition compared with laminar flow 
between infinite parallel flat plates 
with the impeller vanes and channel 
configuration affecting performance 
only through their influence on the 
correction factors. The flow pattern has 


been analyzed theoretically as either 
laminar or turbulent, but in practical 
applications, it appears to lie closer to 
the former. This conclusion is made 
because most head and power input 
curves approach the straight lines 
based on laminar flow theory. 

The head developed by a turbine 

pump is primarily a function of the 
channel proportions, especially the side 
clearance, a and the radial clearance, 
b, Fig. 2, rather than the impeller di- 
ameter and shaft speed. In contrast, 
centrifugal pump performance is es- 
sentially dependent upon impeller de- 
sign and speed. The high head 
capacity of a turbine pump is caused 
by the recirculating action between the 
vanes of the impeller and the walls of 
the channel, and the resultant accumu- 
lation of energy in the fluid during its 
travel between suction and discharge 
points. This regenerative action is com- 
parable to staging in a centrifugal 
pump. 
In spite of the complex nature of 
the pumping action in a turbine pump, 
the head and power input characteris- 
tics and a large portion of the efficiency 
curve approach simple straight lines in 
a well designed unit. In designing a 
new pump, advantage is taken of these 
simple curve forms by merely calcu- 
lating the maximum head and flow 
points. From these, the approximate 
head curve is drawn. 

The efficiency curve can also be esti- 


Fig. 3—Flow between suction and discharge 
port is at constant pressure (P) when centrifugal 
pump operates at normal capacity and speed. 
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mated, although it is difficult to predict 
how closely the actual efficiency will 
follow the normal line before deviat- 
ing and returning to zero. This is de- 
termined by channel and impeller 
proportions, and other design details. 

Head and Discharge Characteristics. 
As shown in Fig. 4, the typical head 
curve is nearly a straight line. In many 
cases it falls off somewhat as it ap- 
proaches shut-off pressure, the dotted 
lines showing the normal path. This 
deviation usually does not occur to any 
appreciable degree at shut-off heads of 
less than 150 ft, but does become more 
pronounced at higher pessures. Unless 
caused by improper channel and im- 
peller design, this condition is caused 
by clearance around the impeller at the 
bridge, with clearance ¢ (Fig. 2) hav- 
ing some effect. Thus, it is desirable 
to maintain clearances and tolerances as 
close as practicable, especially in the 
higher pressure pumps. 

The head characteristic also may de- 
viate from a straight line at low heads, 
as shown in Fig. 4, the dotted lines 
indicating the normal path. This is the 
result of partial cavitation. Since pump 
performance is still steady under in- 
cipient cavitation conditions, it is some- 
times permissible to use the pump in 
this portion of the curve. 

In a given pump design, the shut-off 
head varies approximately as the 
square of the shaft speed, and maxi- 
mum discharge varies directly with the 
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shaft speed, as shown in Fig. 4. As 
indicated above, however, the head 
curve is not fixed by impeller diameter 
and speed, and can be varied over a 
considerable range by changing the 
channel configuration. This feature 
sometimes can be used to advantage by 
providing replaceable pump liners to 
change performance. In contrast, the 
shut-off pressure of a centrifugal pump 
is almost entirely a function of impel- 
ler diameter and shaft speed, and the 
head curve itself is essentially a func- 
tion of impeller design. 

As in the centrifugal pump, specific 
gravity does not affect the normal head 
curve when plotted in terms of feet of 
fluid. Fig. 5 shows head characteristics 
for water, aviation gasoline and air- 
craft hydraulic oil. All three curves 
are closely grouped, in spite of appre- 


ciable variation in specific gravity. The 
effect of viscosity is not well under- 
stood, since test results do not wholly 
agree with theoretically derived for- 
mulas in this respect. It is apparent 
from a study of numerous test data 
that the head decreases as viscosity in- 
creases; however, for practical pur- 
poses, the effect is not appreciable 
within the limits of viscosity normally 
used. The ratio of absolute viscosity 
between hydraulic fluid and gasoline is 
approximately 30 to 1, yet the head 
curves are very and tend to 
converge at zero head. 

Single-stage turbine pumps are nor- 
mally used for operating pressures to 
200 psi and at discharge rates to 200 
gpm, although pressures and flow rates 
beyond these values are not uncom- 
mon. Additional stages can be added 


close 


Fig. 4—Turbines pump per- 
formance characteristics as 
function of shaft speed. Devi- 
ations from normal curves 
caused by leakage and cavita- 
tion appear under higher 
head and flow conditions. 


Fig. 5—Turbine pump per- 
formance characteristics as 
function of fluid indicate spe- 
cific gravity has little or no 
effect on peak efficiency. 





conveniently, but practical considera- 
tions such as efficiency limitations and 
the difficulty of minimizing internal 
leakage at the higher pressures through 
close tolerances, usually limit designs 
to two to three stages and the pressure 
rating to 500 lb per sq inch. 

Suction Characteristics. A conven- 
tional turbine pump, like the centrif- 
ugal pump, has no dry suction, and 
will not prime itself with a negative 
suction head. Special designs have 
been devised wherein a fluid trap in 
the pump chamber permits self-prim- 
ing, thereby taking advantage of its 
excellent wet suction characteristics. A 
turbine pump in cold water service is 
capable of operating at full capacity 
with 20 ft or more suction lift when 
fully primed. 

Cavitation is primarily a function of 
impeller tip speed and vapor pressure. 
Shaft speeds suitable for pumping wa- 
ter are entirely unsuitable for gasoline. 
For the pump to operate properly, it is 
essential that an absolute pressure 
greater than the fluid’s vapor pressure 
be maintained within the suction port 
at the entrance to the pump chamber. 
This pressure differential is called "net 
positive suction head,” in practice gen- 
erally abbreviated to NPSH. Satisfac- 
tory operation has been obtained with 
NPSH values as low as four feet of 
fluid, but it usually imposes severe de- 
sign penalties in terms of impeller size 
and shaft speed to attempt to use such 
low values. An NPSH of 20 ft or 
more is recommended. 

Efficiency. Disregarding possible ef- 
fect of cavitation with light fluids, 
specific gravity has no apparent influ- 
ence on peak efficiency. This is illus- 
trated in Fig. 5, where efficiency curves 
for water and gasoline nearly coincide. 
Test data, as well as theoretical con- 
siderations, show that peak efficiency is 
inversely affected by viscosity. Since 
viscosity does not appear as a direct 
factor, the effect is relatively small, 
and a high peak efficiency can be real- 
ized throughout a wide range of vis- 
cosities. Limited test data on highly 
viscous fluids, such as lubricating oils, 
indicate that peak efficiency of 25 per- 
cent or more is possible. In the higher 
pressure pumps, fluids of low viscosity 
show a relatively low peak efficiency, 
presumably because of generally de- 
creased lubricity and greater internal 
leakage at the bridge between dis- 
charge and suction. 

The peak overall efficiency is rela- 
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tively independent of speed, until cavi- 
tation becomes a factor at the higher 
values. Even comparatively low speeds 
do not reduce efficiency. Some test 
data indicate that it actually increases 
as speed is reduced, approaching the 
theoretical maximum at very low rates. 
As the small mechanical losses become 
a major factor, there is a practical limit 
to which speed can be reduced before 
efficiency begins to drop. Tests have 
been made where maximum overall ef- 
ficiency still exceeded 25 percent with 
an impeller tip speed of only 10 ft per 
second. Further reduction of speed 
caused a rapid decline. This ability of 
a turbine pump to maintain its effi- 
ciency at a very low speed is of some 
interest, but has little or no practical 
value other than to extend the range 
of acceptable operating speeds iasofar 
as efficiency is concerned. In most de- 
signs, the objective is to operate at the 
maximum tip speed commensurate 
with good design practice in order to 
make the unit compact. Even a small 
two-inch impeller turning at only 
1,000 rpm has a tip speed of nearly 
nine feet per second. 

Being an impeller type pump with 
no friction losses except those of disk 
friction, shaft bearings and fluid seals, 
the turbine pump has a high mechani- 
cal efficiency. However, the maximum 
hydraulic efficiency is less than 50 per- 
cent. It can be shown theoretically that 
the maximum flow rate is one-half of 
the rate corresponding with the product 
of the impeller velocity and the cross- 
sectional area of the fluid channel. As 
this maximum rate occurs at zero head, 
where efficiency is zero, it follows that 
maximum theoretical hydraulic effi 
ciency cannot exceed 50 percent. There- 
fore, the practical maximum overall 
efficiency is generally between 30 and 
45 percent in a well-designed pump. 

Operating Speed. The primary fac- 
tor limiting the operating speed of a 
turbine pump is cavitation, disregard- 
ing extraneous mechanical problems 
such as bearings, strength of materials 
and shaft seals. Water pumps oper- 
ating at normal temperatures at sea 
level usually run at impeller tip speeds 
of about 50 ft per sec. However, if 
the pump is used only in the high pres- 
sure range of the head curve where 
cavitation does not exist, speeds con- 
siderably in excess of 50 ft per sec can 
be used. This is advantageous when 
small size and low weight are of im- 
portance. 


The low operating speed range per- 
mits direct drive with conventional a-c 
or d-c motors of both commercial and 
aircraft type. This is one of the great- 
est assets of turbine pumps in applica- 
tions where relatively high head and 
low capacity are required. As com- 
pared with centrifugal pumps, multi- 
stage performance is obtained with a 
single stage. 

In aircraft applications, the compact 
design and low weight of turbine 
pumps are attractive features. Because 
materials used in construction normally 
do not require any particular high 
strength or low friction properties, the 
entire housing and pump chamber can 
be made of aluminum or magnesium 
alloys. While non-ferrous alloys can be 
used for the impeller, steel is recom- 
mended to better withstand momentary 
shock loads on the vanes imposed by 
foreign particles in the fluid. 

The simplicity of design makes the 
manufacturing cost of turbine pumps 
much lower than that of positive dis- 
placement types. Having no extremely 
close clearances and requiring little 
space lengthwise, it is common practice 
in the smaller pumps to extend the 
motor shaft and mount the impeller 
on the end. This obviates the need for 
a coupling between the pump and the 
motor, and in many cases, greatly sim- 
plifies shaft seal design. Such practice 
would be impossible in the case of a 
gear or a vane pump because of the ex- 
treme difficulty in maintaining close 
enough tolerances to avoid binding. 
The critical nature of the channel 
makes the turbine pump a somewhat 
more expensive design than a centrif- 
ugal pump. Further, the impeller 
does not lend itself to casting, and is 
ordinarily machined from solid stock. 
This apparent disadvantage frequently 
proves to be an advantage for experi- 
mental purposes or for limited produc- 
tion, since the entire pump can be 
made by conventional machining proc- 
esses. Centrifugal impellers and hous- 
ings are difficult to fabricate by simple 
machine operations, thereby making 
experimental work awkward and ex- 
pensive. 

Versatility of port arrangement is 
sometimes an advantage in favor of 
a turbine pump, especially in installa- 
tions where space is limited. The ports 
can be placed in various positions or 
relationships. The only precaution nec- 
essary is to avoid restrictions and long 
passages in the suction port in order 
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to prevent cavitation. In centrifugal 
pumps the suction port must come into 
the center’ of the impeller. 

Symmetry of the pumping chamber 
of a turbine pump permits reversal of 
flow by reversing direction of rotation. 
This feature is sometimes advantage- 
ous. 

Although the maximum possible ef- 
ficiency is comparatively low, it is im- 
portant to note that over the operating 
range for which it is intended, a tur- 
bine pump is usually more efficient 
than a positive displacement pump for 
that same range, and the smaller units 
compare favorably with centrifugal 
pumps. For handling viscous fluids it 
may well be the most efficient type. 

Other advantages of more or less 
importance, depending on the applica- 
tion, are: Ease of staging, wide oper- 
ating speed range with little variation 
in peak efficiency, ability to pump non- 
lubricating fluids, ability to run dry for 
long periods of time, and low shut- 
off pressure compared with positive 
displacement pumps (avoiding the pos- 
sible need for relief valve protection in 
case of a momentarily blocked dis- 
charge line). A turbine pump usually 
will not generate enough pressure at 


shut-off to damage itself or the system. 

Limitations. The limited usage of 
turbine pumps cannot be attributed 
entirely to lack of familiarity with their 


characteristics, or to unavailability. 
Undoubtedly the greatest handicap is 
low efficiency. Even in applications 
where efficiency is not of primary im- 
portance, there is a natural aversion to 
using a mechanism whose peaks effi- 
ciency cannot exceed 40 or 45 percent. 
In the case of large pumps, where 


power absorption is considerable, such. 


low efficiency cannot be tolerated. 
Like the centrifugal pump, the con- 
ventional turbine pump has no dry 
suction characteristics; it can be used 
only with a positive suction head. This 
factor frequently limits the selection to 
a positive displacement pump, even 
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though it is inferior in other respects. 

In many commercial applications, 
low cost is of paramount importance, 
even to the point of making all other 
factors secondary. Some form of cen- 
trifugal or axial flow pump is invar- 
iably used in such cases, since they are 
inherently cheaper to manufacture, es- 
pecially in large quantities. The rela- 
tively close clearances necessary in a 
turbine pump require considerably 
more machining than is necessary in a 
simple centrifugal pump. 

Turbine pumps cover a relatively 
small range of performance character- 
istics in terms of head and capacity as 
compared with centrifugal and gear 
pumps. For example, in very general 
terms, gear pumps can be used for 
pressures from 100 to 2,000 psi, and 
at capacities to 100 gpm; centrifugal 
pumps can be used for pressures to 
400 psi and at capacities to 10,000 
gpm. In comparison, the 500 psi 200 
gpm range for turbine pumps is nar- 
row. 

The operating principles and per- 
formance characteristics of centrifugal 
and positive displacement pumps are 
generally well recognized. A similar 
understanding of turbine pumps 
would permit better choice of the most 
appropriate design-for a given set of 
conditions, especially in many applica- 
tions where neither a centrifugal nor 
a positive displacement pump is wholly 
satisfactory. In such cases, the "inter- 


Suction 
port 


Discharge port 


Magnetic clutch 


mediate” performance of the turbine 
pump may be best suited for the re- 
quirements. Although they have a 
reputation for poor efficiency, within 
their normal operating limits, properly 
designed turbine pumps often compare 
with or exceed these other types in 
overall efficiency. Their best efficiency 
point is far less sensitive to wide 
variations in shaft speed, fluid proper- 
ties and size of unit. 

The following example, Fig. 6, 
illustrates a typical application for 
which a turbine pump is considered 
the best design. An aircraft engine- 
driven pump was to deliver 60 gpm of 
jet fuel at 300 psi (900-ft head, using 
fluid of 0.77 sp gr) with a drive shaft 
speed of 3,400 rpm. This speed would 
have been too slow for direct drive of 
a centrifugal pump without staging, 
and too fast for a positive displace- 
ment pump of such high capacity. 
Other physical requirements of the 
unit made gearing of the drive shaft 
impractical. A turbine pump with ap 
proximate envelope dimensions of 
8.5-in diameter and 5-in. length (ex- 
clusive of ports) and an overall effi- 
ciency of almost 40 percent was chosen. 
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Fig. 1—Boring lathe by Baldwin-Lima- 
Hamilton Corp. Brake motor is used 
as automatic shift to change speed. 
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B, ond By- 8roke 
winding 


Shorted phose is brought ou! to copocitor when high broking torques ore required. 


Fig. 2—Schematic connection diagram showing dynamic brak- 
ing winding superimposed on standard squirrel cage windings. 
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of Squirrel Cage Motors 


By incorporating dynamic brake windings in standard frame size motors, 
many common braking problems can be solved and brake motors can be used 
in certain applications where they were heretofore thought impractical. 


SAMUEL NOODLEMAN 


General Manager, Standard Electric Div. 
Standard Dayton Corporation 


DYNAMIC BRAKING offers one solution 
to the problem of obtaining fast, low 
cost, and maintainance-free braking 
characteristics with a-c squirrel cage 
motors. Space requirements are lower 
than with other braking methods, 
Table I, since the brake windings can 
be superimposed on the stator wind- 
ings in standard frame size integral 
and fractional horsepower motors. 
While dynamic braking is not suitable 
if the rotor must be held stationary 
against overhauling loads, it is appli- 
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cable to all other braking applications 
particularly where gears are shifted 
during the rolling period approaching 
the final stop. Since the braking power 
is taken directly from the motor lines, 
the controls are simple and compact. 


BRAKING PRINCIPLE 


The brake winding consists of a 
multi-polar two phase winding, Fig. 2, 
superimposed on the standard stator 
winding of a squirrel cage motor and 
designed so that it is noninductively 
coupled with the motor winding. One 
phase of the brake winding is shorted 
on itself, or where large braking 


torques are required it is connected to 
an electrolytic capacitor. The other 
phase is energized from the a-c line 
during the braking process. 

The dynamic braking action is di- 
vided into two essentially different 
operations as the speed of rotation is 
reduced. When the rotor speed is 
above the synchronous speed of the 
multi-polar braking winding, braking 
is mainly induction generator action, 
feeding power back into the line, 
Fig. 3 (A). Below this speed the 
rotor feeds power into the short cir- 
cuited phase continuing the braking 
action down to zero speed. This trans- 
fer of energy is smooth and continu- 





ous, giving the same qualities to the 
braking process. Because of the time 
required for the build-up of the brak- 
ing field, there is no sudden shock and 
instantaneous peak torques do not oc- 
cur at the start of the braking opera- 
tion. 

The characteristics of this braking 
system without the short circuited 
phase or with an open phase are 
shown by curve Y, Fig. 3 (A). This 
shows that such a condition would re- 
duce overall braking performance and 
cause motoring similar to normal sin- 
gle phase operation. 

In Fig. 3 (B) is shown the voltage 
across the brake winding capacitors 
and the exciting current in the ener- 
gizing phase during the braking op- 


eration. These curves show how the 
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braking energy is transferred from 
induction generator action into the 
capacitor phase as the rotor approaches 
the synchronous speed of the brake 
winding. Since the voltage across the 
capacitor is never above 110 volts and 
occurs for a short interval, it is pos- 
sible to use standard motor starting 
electrolytic capacitors for this purpose. 
This gives the advantage of small 
size and low cost capacitors. 

This type motor must be designed 
with consideration to its function as 
a brake motor. It is generally impos- 
sible to superimpose a brake winding 
upon a standard motor winding and 
obtain good braking performance. The 
rotor design, stator stack and motor 
and brake windings, Fig. 4, must all 
be properly balanced to obtain good 
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motor performance as well as the de- 
sired braking characteristics. Once 
this brake winding has been deter- 
mined for a definite rotor and iron 
lamination, it can be used for any 
number of motor designs either single 
or polyphase, and for any number of 
motor speeds since the brake winding 
is not inductive with the motor wind- 
ing. Also, when a brake design has 
been determined for a definite frame 
this same design can be used for many 
motors in that frame size. 


DYNAMIC BRAKING 
CHARACTERISTICS 


The braking action can be con- 
trolled by varying the voltage applied 
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to the brake winding, since the brak- 
ing torque varies as the square of the 
voltage limited only by the saturation 
of the iron. The most economical 
method of brake control is obtained 
by inserting a resistor in series with 
the brake winding to obtain the de- 
sired braking characteristics, Fig. 5. 
The braking action can be made in- 
finitely variable through the use of a 
rheostat or other continuously vari- 
able voltage control. 

The brake windings are designed 
for the same voltage rating as the 
motor, thus dual voltage motors have 
dual voltage brake windings. Simi- 
larly 50/60 cycle motors have 50/60 
cycle brake windings. Since the brake 
winding is energized with single phase 
power, dual brake windings are sup- 
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plied with four leads for either series 
or parallel connection, a normal prac- 
tice with single phase motors. 

In Table II is shown the dynamic 
braking torque available for general 
purpose motors of various ratings. All 
of these motors have the same frame 
and overall length as standard motors 
of the same rating. This not only re- 
duces space requirements during origi- 
nal machine design, but permits the 
replacement of standard motors with 
dynamic brake motors in redesign 
projects without any increase in the 
space required by the motor. 

Since the brake winding only causes 
a retarding action, there is no possi- 
bility of reverse rotation or backup of 
the rotor. This is desirable in applica- 
tions where reversal would cause 


Torque, ft. Ib 


Table I1— Average Braking Torques 


(In percent of full load motor torque 
for standard open-continuous duty 
(40 C) 3 phase—60 cycle —squirrel cage 
motors 
Percent braking 
torque* for motors having 
synchronous speeds 


3.600 
rpm 


Motor 
Horse- 
power 


1,800 
rpm 


1,200 
rpm 
y 4 400 
Vy 400 
V 400 
* 350 
1 300 
1% 300 
2 275 
3 250 
5 200 * 


+I 


/2 200 


300 
300 
300 
275 
225 
225 
200 
200 
175 
150 


*The average brakin i 
& torque is the 
of the developed braking torque over — 


c= reap from full load speed down to 


275 
275 
275 
250 
200 
200 
175 
175 
150 


machine damage or a safety hazard. 

With brake windings and possibly 
a capacitor being the only extra re- 
quired equipment for dynamic brak- 
ing, no special maintenance program 
is necessary over that applied to stand- 
ard squirrel cage motors. 
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M Switch 2 
Ne Spring return 


Fig. 6—Schematic connection diagram of 
brake motor incorporating instant reverse 
with dynamic braking. Motor is capacitor 


M- Mfor sforfer 
R-Broke retay 


Fig. 7 (A)—Radial drill with dynamic brake motor fo” driving spindle. When connected as shown in (B), run, 


coast, and 


APPLICATIONS 


Because of its vibrationless opera- 
tion, simple controls, and free rolling 
action while approaching the final 
stop, dynamic braking is used in many 
machine tool and special machinery 
applications. As stated previously, the 
rolling action is useful where the easy 
meshing of gears is required. 

In Fig. 6 is shown the connection 
diagram for a capacitor start—induc- 
tion run brake motor as applied to a 
small threading lathe. In this appli- 
cation not only run and brake connec- 
tions are required but also instant re- 
verse. 

To reverse the motor, switch 2 is 
thrown from forward to reverse while 
the motor is running. Since the cen- 
trifugal capacitor phase switch is open, 


182 


no action will occur. Then switch 1 
is thrown to brake and back to run. 

The momentary energizing of the 
brake winding reduces the rotor speed 
to the point where the centrifugal ca- 
pacitor phase switch closes. Reverse 
motor torque is then applied to the 
rotor and its speed increases in the 
reverse direction. Switch 1 is spring 
returned to the off position from the 
brake position so that the motor can- 
not overheat from braking power 
while stopped. 

In Fig. 7 is shown a radial drill 
utilizing a dynamic brake motor for 
quick stopping action to permit rapid 
and easy shifting of gears. The con- 
trols are simple and allow the operator 
to run, coast, or brake the machine 
for maximum machine performance. 
The machine is started by momentarily 
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pressing the start button. The motor 
starter locks in through contact M,. 
For coasting, the stop button is 
pressed momentarily de-energizing the 
motor starter. For braking, the stop 
button is held in. This energizes relay 
R and the dynamic brake windings. 

A precision jig borer using motors 
with dynamic braking for automati- 
cally positioning the table within 
0.0001 in. is shown in Fig. 8. When 
the operation is initiated, the table 
moves from left to right at a high 
rate and is braked to a stop as it 
approaches its final position. The table 
is then automatically moved slowly in 
the same direction and accurately 
brought to a stop at the required posi- 
tion. The rotor turns about one-half 
revolution in braking from 1700 rpm 
to zero speed. This corresponds to a 
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traverse motor 


reduction in table speed from 72 in- 
ches per minute to a full stop. 

The operation is initiated by mo- 
mentarily pressing the start button. 
The high speed motor starter, MS1, 
is energized and locks in through the 
normally open contact in parallel with 
the start button. When the table trips 
limit switch 1, the high speed motor 
starter and the timer are de-energized. 
The brake relay is energized since the 
normally closed MS1 contact is closed 
and the normally open timer contact, 
TO, remains closed for a preset period. 
The low speed motor starter is ener- 
gized at the same time and takes over 
after the braking interval to drive the 
table to the final position. At this 
time limit switch 2 opens to complete 
the cycle. The return circuit is not 
shown. 
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MSI — High speed motor storter 
MS2- Low speed motor starter 
TO - Timer (Time after de-energization, 
instant reset) ; 
CR- Broke relay 
LSI- Limit switch 
LS2- Limit switch 


Longitudinal ropid 
traverse motor 


The same type of operation occurs 
simultaneously in the other direction 
so that automatic positioning is ob- 
tained in both the longitudinal and 
cross traverse. The brake motor gives 
accurate positioning without shock 
and locking so that machine and 
thread strains are relieved. 

This type of braking is also well 
suited to certain applications where 
braking has not been economically 
practical heretofore. For example, any 
machine on which both ends of the 
rotor shaft are utilized for driving pur- 
poses, such as pedestal grinders, can 
be equipped with braking for either 
functional or safety purposes. Simi- 
larly, in shell type shaftless rotor ap- 
plications, where the stator and rotor 
ate built-in as parts of the machine 
and the rotor shaft is not available 


for standard brakes, dynamic braking 
can be readily installed. Also, in to- 
tally enclosed or explosion proof mo- 
tors, this type of motor represents a 
practical solution to the problem of 
obtaining an enclosed brake without 
increased cost since standard mechani- 
cal construction can be used. 

In applications where a friction 
brake must be used, either as a safety 
precaution in the event of power fail- 
ure or for holding purposes, dynamic 
braking can supply additional braking 
power. This cuts down the physical 
size of the friction brake and reduces 
maintenance costs and wear. 

Thus, the dynamic braking of a-c 
motors is an economical method of 
obtaining quick, accurate motor stops, 
with flexibility of control, and ease 
of installation and maintenance. 
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Basic Principles of Pneumatic 


Pneumacic operators are used for tripping alarms or shutting down processes when the safe 
operating limits are exceeded. In general they are placed in instruments such as pressure gages 
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Fig. 1—Single switch consists of a flapper-nozzle unit linked 
to am actuating lever. Nozzle position or alarm point is set 
with adjusting screw B. When the nozzle is covered by 
flapper C, air fills the system expanding bellows E. This 
closes contacts in switch H. When lever A opens the flapper, 
air is released through the nozzle; bellows E contracts and 
opens the electrical circuit. A small orifice or restriction F 
in the supply side reduces the air flow required to operate 
the system. Hairspring G holds the flapper against the nozzle 


| Adjusting i when the actuating lever is below the set point. 


screw B 


* Electrical 
— i--- swifch H 


p 


-—-—Be! lows E 





Air 


E M 
3: Restriction F 


Electrica! 
Fig. 2— This system actuates two alarms from a single motion | ; — — —* 


and is normally used to indicate both high and low limits. 
Nozzles are on opposite sides of the flappers. When actuating = 
lever A is in its safe position both flappers, C and S, are Bellows J 
away from their respective nozzles D and N, and neither bcl- i 
lows E or W is filled. If A travels clockwise, flapper 5 || Flapper K 
covers nozzle N at its predetermined set point, causing bel- Ar supply —— Restrichon F9 Pen 
lows W to expand, and closing the contacts in the electrical 
switch T. This indicates that the high point has been 
reached. Since nozzle D is still uncovered, electrical switch Á j ; i dud — 
H is not energized. When lever A reverses, nozzle N is Fig. 3—Gap or interlock — 2 A ze off 
uncovered, spilling the.air from bellows W and the switch —— reste —— vont — di aon = 
T opens contact. Thus, the unit is again in a safe position. i S, » l —— Iz ac. D em 7 
When A rotates counterclockwise and hits the pre-set low "-—— m E aem 
point, the other switch, H, is energized. would be as follows. There is no air in either pusher- ws 
— ] or O and the flapper K is held away from nozzle L by 
spring M. This leaves nozzles D, N and L uncovered and 
Actuating lever A consequently there is no pressure built up in the device. 
—— 7 P When the lever starts forward, nozzle D is covered at set 
dL... Motion point 9, but nozzle L is still vented and no pressure is built 
| DU À , up in bellows E. When lever reaches No. 1 setting, nozzle 
H 
i 
| 
| 


1 
Bellows E 


N is covered. This expands bellows J which pushes flapper 

/ K against nozzle L and, since nozzle D was already covered, 

| À pressure is built up in both bellows J and O, expanding 

bellows E and making contact in electrical switch H. The 

Electrical || Nozzle n ^ V7 alarm is then energized indicating that the high point has 

| been reached. The motion can now drop back to any point 

above the 9 setting, uncovering nozzle N and releasing the 

air pressure in bellows J. However, the pressure in bellows 

O keeps nozzle L covered or locked until the number 9 set 

point is reached, uncovering nozzle D and spilling the air 

from bellows O and E. This action requires a substantial 

change in position before the alarm is reset and prevents 
chattering around the high point. 
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Operators — 


or thermometers, but they can be used in other devices wherever the available power is ver; 
small. Any of the units described will operate on less than 2 gram centimeters of torque. 


Fig. 4—Shutdown operation provides a warning signal when 
a predetermined measured value is reached. Signal will con- 
tinue until the manual release switch P is pushed. A typical 
example would be as follows: At the start of the lever 
travel, nozzles D and L are uncovered and nozzle R is cov- 
ered. When the set point is reached, nozzle D is covered, 
expanding t bellows J which forces flapper K against 
nozzle L. This.expands both bellows O and E, operating the 
alarm. The lever can drop back to a safe position uncovering 
nozzle D but the alarm system is still under pressure due to 
the pusher bellows O covering nozzle L and the spring action 
covering nozzle R. Not until the operator manually pushes 
the release lever P, venting the air out of the system does 
the alarm shut off. When the air is vented, bellows O con- 
tracts and the flapper K is pulled back to bellows J by means 
of the spring M. 


Motion 


Fig. 5—Operator for actuating a common alarm from both 

the high and low limits of a single motion. Its action is | 

similar to that of Fig. 2 except that both flappers S and C w j| 

cover their respective nozzles when the motion is in its safe || Vozzie N 


position. If either nozzle D or nozzle N becomes uncovered, | 
the electrical switch H is energized. | 


Actuating 


Hairspring G lever A 
— —— — 


Wo 


j — Air supply || 
Motion z L—— 


Restriction F 


|| Flapper C 
| eT Bx . e Fig. 6—Air valves can replace electrical switches when the 
P ~A Nozzle D function is to open (or close) a pneumatic line instead of 
sound an alarm. When the actuating lever A is below the 
— — set point, nozzle D is covered, air fills bellows E causing the 
cw. ny | relay plunger to shut off the inlet port. Air in the valve 
bellows X escapes through the relay outlet port and the 
valve Y is closed. When A reaches the set point, flapper C 
uncovers D and the bellows E collapses. This pulls back the 
MEM n d 1 relay plunger opening the inlet port and closing the outlet 
At | [Restriction F port of the relay. The air then fills the valve motor bellows 
| X and opens the valve Y. Capacity of the bellows X is large 
in relation to the nozzle capacity D and a relay is generally 
Bellows X placed between the valve bellows and the operator unit. 
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Jewel Bearings—Precision 


Where to use jewel bearings, with tips on choosing 


RANDALL P. CAMERON JR. 


Manager, Richard H. Bird & Co., Inc. 
Waltham, Mass. 


JEWEL BEARINGS are used in low 
torque instruments and control de- 
vices whenever a low coefficient of 
friction, nonmagnetic properties and 
a long life expectancy are salient 
requirements. The materials nor- 
mally used are sapphire and hard 
borosilicate glass. Sapphire is harder 
and more expensive than glass and is 
used for the more complicated bearing 
shapes and where heavy moving ele- 
ments are to be supported. 

The majority of the sapphire units 
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are supplied by foreign sources, prin- 
cipally the Swiss producers, while 
glass jewels are available from domes- 
tic manufacturers. However; there 
are facilities in this country for small 
quantity production of sapphire bear- 
ings for test and experimental use. 
The domestic jewel bearing industry 
also inspects and mounts foreign made 
jewels and more or less acts as a 
clearing house for jewel bearing users. 

In Table I are listed properties of 
synthetic sapphire and glass bearing 
materials—two materials commonly 
used. 

While a direct comparison cannot 
be made from these properties, by 


correlating Young's modulus and the 
Knoop value it can be estimated that 
the glass is about 60 percent as hard 
as the synthetic sapphire. Indentation 
tests on the glass have given these 
values: 


Load Indentation hardness 
100 grams 


574 Kg/mm!? 
500 grams 530 Kg/mm? 

1,000 grams 507 Kg/mm! 

This value will range from 500-600 
kg/mm?, depending on the conditions 
of the test. 

The coefficient of friction of a 
hardened steel pivot operating with 
a sapphire Vee jewel will range fróm 
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Components for Quality Equipment 


the right material, jewel shape, and mounting arrangement. 


0.15 to 0.19, while with a glass Vee 
jewel an average of 0.18 can be 
expected. 

The selection of the proper jewel 
material depends on the type of 
bearing, the weight of the moving 
element, and the conditions under 
which the instrument will operate. 
Under average conditions, a conical 
pivot and a glass Vee jewel can 
support a moving element that weighs 
ł gram or less. Where the instru- 
ments are not subjected to rough 
usage, glass bearings have been used 
with heavier loads. Cushioned jewel 
assemblies have also helped to in- 
crease the usefulness of jewel bear- 
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ings. In border line applications the 
instrument should be subjected to 
tests simulating actual operating con- 


ditions to determine whether glass ` 


jewels are satisfactory or whether 
sapphire must be used. 

Jewels of other than the Vee shape 
are usually fabricated from sapphire. 
While sapphire jewels can replace 
glass in all applications, it is better 
to use glass if it satisfies the require- 
ments since the user is assured of a 
domestic supply, savings in material 
cost, and better delivery. 

There are many standard shapes of 
jewel bearings as shown in Fig. 2. 
Other types have been used, but they 


were designed to solve particular 
problems. 

The shape of the jewel is deter- 
mined by the type of pivot it must 
support. This in turn depends on the 
problems involved in suspending the 
moving element and on the operating 
conditions of the instrument. If a 
conical pivot is used, the bearing will 
most likely be a Vee jewel, although 
both single and double cup jewels 
can be used. It is also possible to 
use a conical pivot in conjunction 
with orifice jewels. Cylindrical 
pivots can be supported by any of the 
ring jewel designs and combinations. 
Endstones are used with ring jewels 
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and a cylindrical pivot. 

A. Vee jewels—are found in indi- 
cating instruments, aircraft and ma- 
rine instruments, clocks, and parking 
meters. They are used in conjunction 
with conical metal pivots but do not 
allow the exactness in positioning and 
alignment of the ring or hole jewel 
discussed below. The unit is usually 
mounted in an adjustable screw or 
plug, so that the endplay can be ad- 
justed to suit the assembly. Care must 
be exercised in assembly so that no 
damge occurs to either the jewel or 
the pivot. 

Vee jewels are made from both 
sapphire and hard borosilicate glass, 
the sapphire jewel being approxi- 
mately two to three times as expensive 
as the glass. 

B. Cup jewels—are found in com- 
pass assemblies, hot air motors, and 
watt-hour meters. For minimum fric- 
tion in compass applications a conical 
pivot with a small end radius is used 
with the cup jewel. In units similar to 
a watt-hour meter, the cup jewel can 
be used in combination with ball type 
pivots, or two cup jewels can support 
a steel ball between them, Fig. 3(A). 
The shape of the cup gives the pivot 
considerable freedom. This freedom 
of movement must be restricted for 
proper operation. 

Glass cup jewels are used in light 
compasses, while sapphire jewels are 
used in large marine units and survey- 
ing compasses. Watt-hour meter ap- 
plications have used sapphire jewels 


— 
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cxclusively; although attempts are 
being made to substitute glass bear- 
ings. 

C. Double cup jewels—have the 
same general fields of use as the single 
cup bearing. The addition of the small 
cup at the bottom of the larger cup 
restricts pivot sideplay and insures bet- 
ter positioning of the moving element. 
Many compass installations use this 
type of jewel. It can be obtained in 
either sapphire or glass, with the for- 
mer being more common. 

D. Orifice jewels—more commonly 
known as drilled Vee jewels, are usu- 
ally used for metering the flow of 
gases or liquids although they can be 
used as bearings in combination with 
conical pivots. The jewel consists of a 
Vee bearing with a close tolerance 
hole drilled through the apex of the 
vee to the back of the jewel. These 
are only made from sapphire 

E. Ring or bole jewel;—ate the 
most common type and are found in 
gages, aircraft instruments, electrical 
measuring instruments, watches, and 
clocks. They are mated with cylindri- 
cal pivots and while they can be fabri- 
cated in glass, sapphire is the usual 
material. This type of bearing is avail- 
able in a variety of shapes and de- 
signs, the*s;mplest of which is the 
straight hole jewel. 

With a straight hole jewel and a 
cylindrical pivot, the bearing must be 
accurately aligned if small clearances 
are to be maintained between the 
jewel hole and pivot diameter. This 


combination should only be used 
where it is possible to maintain the 
required close tolerances. By the ad- 
dition of a shoulder on the pivot, the 
ring bearing can serve as a thrust 
bearing as well as a journal bearing. 
The shouldered pivot comes in con- 
tact with the polished face of the 
jewel under thrust loads. This jewel 
is normally produced in sapphire, 
however, it can be produced in glass. 

F. Olive hole jewels—are a further 
refinement of the ring jewel and give 
a bearing with a smaller contact sur- 
face and, therefore, lower friction. 
This type has single point contact be- 
tween the cylindrical pivot and the 
high point of the jewel. This high 
point will occur somewhere in the 
middle third of the hole surface. 

The use of an olive hole bearing 
reduces bearing alignment problems. 
This type can stand a small amount of 
misalignment and a closer fit between 
pivot and hole diameter. The shoul- 
der pivot thrust bearing arrangement 
can also be used with this type jewel. 

G. Ring jewels with a cup—are a 
third type of ring jewel bearing com- 
monly found in the watch industry, 
but also used in the instrument and 
gage fields. These jewels can be ob- 
tained with either straight or olive 
holes. The cup serves as an oil reser- 
voir for lubrication of the pivot. 

H. Bombé ring jewel;—are used to 
obtain low thrust bearing friction. 
The surface is shaped to allow only 
point contact with a pivot shoulder, 


C= Setting bore to receive jewel 
0 -Jewel outside diometer 
Jewel outside diameter must be held to £30083 in. 
Bore to receive jewel held toa 0.0002 in. maximum 
toleronce 


— * 


Exomple: 
e M NADA 
ici ica MU CRM. 
— ctm 


in may pret f @ maximum ot 0901 


Fig. 5— Tolerance speicnions fo «friction st ving jewel. Ia 
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compared with the large contact area 
of the flat top jewel design. In addi- 
tion, bombé jewels are usually sup- 
plied with olive holes for minimum 
friction both as a journal and thrust 
bearing, available only in sapphire. 

I. Endstones—are end thrust bear- 
ing plates which are used with one of 
the various types of ring jewels, Fig. 
3(B). They further reduce end thrust 
friction by applying the thrust load to 
the endstone via a highly polished 
radius on the end of the pivot. The 
most common application of this type 
of thrust bearing is in watch balance 
jewel assemblies. Sapphire is the usual 
material, with some glass endstones 
being used. 


Bearing Mounts 


To be of use to the instrument 
manufacturer, thc jewel must be 
mounted in some type of holder, 
Fig. 4. Usually this is a brass screw 
or bushing, although other metals 
have been used. The jewel is mounted 
in the holder by one of four methods: 
friction setting, adhesive setting, spin 
setting, or cushion setting. 

Friction set jewels, Fig. 5, are 
common in the watch industry. The 
jewel and setting are assembled by 
applying pressure and forcing the 
jewel into the seat. With this method, 
the outside diameter of the jewel 
and the hole in the setting must be 
held to close tolerances. 

Under ideal conditions this type of 


Z 
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jewel mounting allows rapid assem 
bly. However, damage can occur to 
the jewels and settings if the jewels 
have been graded improperly, or if 
diameters vary. The jewels are sub- 
jected to high stresses and strains, 
and breakage can occur at an exces- 
sive rate. This is particularly true 
when glass jewels are being set using 
the friction method. 

A second method of assembling the 
jewel and mount'is by using some 
type of adhesive, such as shellac. 

In the spinsetting method, the jewel 
is mounted in a setting and the setting 
material spun over the beveled edge 
of the jewel to hold it in place, Fig. 6. 
This method does not require the 
closely held diameters that are neces- 
sary in friction mounting since each 
jewel is handled individually, and the 
jewel seat cut to fit the bearing. No 
strain is placed on the jewel bearing, 
and there is no additional stress caused 
by the setting. However, because of 
the added operations by the jewel 
setter this method is slower than the 
friction method. 

When required, the concentricity in 
friction or spin jewel settings can 
be held within 0.0001 in. If toler- 
ances are not specified, the concentric- 
ity can be expected to be within 0.001 
in. Under a special adaptation of the 
spin setting method it is possible to 
set an eccentric hole jewel so that the 
jewel hole and the setting will run 
true. Thus, both concentricity and 


diameter tolerances can be low when 
using this method. 

The demand for meters and instru- 
ments that will withstand severe con- 
ditions of vibration and shock has 
led to the development of shock 
mounted jewel bearings. These use 
springs or other shock absorbing ma- 
terials. 

Spring mounted jewels have been 
used in many heavy element meters. 
They show good shock survival char- 
acteristics but have limited usefulness 
because of the high cost of spring 
mounted assemblies. The spring and 
mounting operation are difficult to 
control during assembly and this has ` 
reflected in the price. 

Another type of shock mount uses 
a silicone rubber backing for glass Vee 
jewels, Fig. 7. This assembly is usu- 
ally mounted in stock meter screws. 
While it allows the jewel freedom of 
movement within the mount, it also 
controls this movement so that there 
is no chance of loose fitting assem- 
blies. The silicone backing is varied 
in thickness to suit different condi- 
tions of instrument operation. 

Cushioned jewel assemblies are rela- 
tively new and extensive performance 
data is not yet available. Tests of 
glass Vee bearings, mounted conven- 
tionally and cushion mounted, are 
currently being run under government 
auspices. The results show that the 
instruments with cushioned jewels are 
subject to less bearing and moving 


-  _ _frigtion set ring jewels (Fig. 3) 
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O.D., Thickness, 
in. in. 


0.040 
0.050 


0.930 G 


0.045-23.070 
0.035 G 
0.035 G 
0.035 G 


0.040 G 
0.040 G 


0.040 G 
0.040 G 


0.055-0.090 
0.040 G 


0.040 G 


0.055 G 
0.055 G 


0.055 


0.060 


0.070 


0.076 


0.080 
0.105 


Table I1 —Standard Glass Vee Jewels 


Radius, Angle, 
in. deg. 
0.003-0,004 80 


0.003-0.004 70-90 
0.003-0.004 80 
0.003-0.004 80 
0.005-0.006 90 


0.001-0.002 80 
0.003-0.004 80 


0.003-0.004 80 
0.005-0.006 80 


0.003-0.004 70-90 
0.00 3-0.004 80 


0.006-0.008 90 


0.005-0.006 100 
0.020 120 


Depth of Vee or cup, 
in. 


0.010-0.015 


0.012-0.018 
0.012-0.018 


0.015-0.020 
0.012-0.015 


0.015-0.018 
0.012-0.018 


0.012-0.018 
0.012-0.018 


0.010-0.016 
0.012-0.018 


0.015-0.025 


0.020-0.025 
0.020-0.025 


Contour 


<<< << << << <<< 


Cup (Single or 
Double) 


Normal variance in outside diameter is 0.003 in., in angle 10 deg., in thickness the jewels can be obtained either ground 

(those items noted by the G) to a uniform thickness, or unground with a thickness variance of about 0.025-0.035 inches. 

i plug depends on the root diameter of the thread. There should be a side wall thickness 
sembly. ^ 


The size of the mounting screw or 
ot at least 0.0075 in. for a proper as 


element damage, and read more ac- 
curately after shock and vibration 
tests. 

Some instrument manufacturers 
have found that cushioned units have 
another advantage in that they reduce 
jewel damage during assembly. With 
conventional mountings, excessive 
tightening of the bearing causes the 
pivot to bottom with the possibility 
of damage to the bearing or pivot. 
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Cushioned units give a factor of safety 
and do away with one of the head- 
aches in meter assembly by reducing 
waste and instrument teardowns at- 
tributed to poor judgment in bearing 
adjustment. 

Cushioned assemblies have helped 
the inexpensive glass jewel compete 
with the costlier sapphire bearing, re- 
ducing manufacturers’ dependence on 
foreign sources for jewel bearings. 


Standard Bearing Sizes 


At the present time very few jewel 
sizes are considered standard and the 
majority of the jewels supplied are 
specials. This is brought about by the 
practice of designing the bearing to 
fit the pivot so that the jewel is often 
the last thing that is given dimensions. 
Increased standardization and lower 
jewel costs are possible if instrument 
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Round oll corners 
Gem finish in Vee and Radius 


A-Outside diometer 
B-Thickness ~ 

C- Depth 

D- Rodius 

E- Angle 


— — 


designers will determine what stock 
jewels are available before freezing 
the dimensions of the other instru- 
ment components. In applications 
where special jewel sizes are required, 
the information shown in Fig. 9 
should be given to the jewel supplier. 

Certain glass and sapphire Vee 
jewels are available from stock as 
listed in Table II. A chart covering 
ring jewel standard sizes would ac- 
complish little since stock sizes for 
one supplier may be special with 
others. 

There is more consistency in the 
size of jewel mountings than there is 
in the size of the jewels themselves. 
Most manufacturers of electrical in- 
struments for testing and indicating 
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purposes use jewel screws within the 
following range of sizes: 1-72, 
3-56, 3-72, 44-80, 
#4-90 and 0.100x100. The last 
named size is most common. 


Jewel Quality 

Jewel bearings are inspected with 
binocular microscopes that range in 
magnification from 25 to 40 power. 
Nothing higher than 45 power should 
be used for production work. The 
critical areas on the jewels are those 
that come in contact with the pivots 
and those that could cause indication 
errors in meters. 

In a Vee jewel, either glass or sap- 
phire, the critical area is the lower 
third of the Vee, approaching the ra- 


NNN | 


AON 
HEEN 


ANT 


JEAN 


dius and the radius itself. Both of these 
areas should be well polished and free 
from defects, either on or below the 
surface. Primary defects are bubbles 
near the surface in glass jewels, and 
imperfections in sapphire manufac- 
ture. Cup jewels of all types must be 
well polished and free from imper- 
fections in the cup area. 

The critical spots on ring jewels lie 
within the hole which should be 
highly polished and free from defects. 
The entrance to the hole should be 
free from chips or indications of pos- 
sible chips caused by poor sapphire. 
Jewels in general should not be re- 
jected for defects in noncritical areas 
where slight imperfections do not in- 
terfere with instrument operation. 
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Magnetic 


Storage 


Devices 


ROBERT L. PERKINS 


E S on 


Rand Inc. 


Like most other types of storage devices, the magnetic 
1. drum is a two state medium capable of storing intelli- 
gence as two levels of magnetization of an area on the 
surface of the drum. All information must therefore be 
reduced to a binary code and is fed into the drum writing 
heads as a series of on-off voltage pulses. The heart of 
the magnetic storage system is the drum assembly. Basi- 
cally, it consists of a precision built cylinder rotating about 
its axis and coated with a magnetic material similar to that 
used on magnetic recording tapes. Drum surface speeds 
of about 1,600 inches per second are normal for typical 
units. 
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2 The cast drum is either shrunk or taper fitted and 

* locked to its steel shaft. Larger diameter drums use 
aluminum shafts with press fitted steel end caps for bear 
ing seats. Bearing lubrication is of the ball center oil level 
type. Access to the storage medium is through mag- 
netic recording heads disposed along the length of the 
drum so that each head covers a narrow band or track 
around the periphery of the cylinder. Mounting inserts for 
these heads are pressed and staked into a cast aluminum 
case or shroud. This radial mounting technique permits 
the total enclosure of the rotating drum within the case 
with the rotor bearings supported in pillow blocks ma- 
chined in the case. 
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The magnetic heads are composed of a core structure 

* linked with both reading and writing coils. The write 
winding is center tapped so that the direction of flux 
through the core can be selected by the choice of end taps. 
The head is mounted and adjusted radially to bring the 
small core gap close to the periphery of the coated cylinder. 
Flux behavior around the gap causes fringing which perma- 
nently magnetizes an elemental area on the drum surface. 
The presence of a highly conductive material in the mag- 
netic gap of the core structure improves the ratio of fring- 
ing to total flux for short duration current pulses in the 
order of one to two microseconds. During the reading 
operation the written cell is moved past the magnetic gap, 
momentarily changing the flux state through the core. This 
change of flux is sensed or read by the reading winding 
and amplified. 

The written mark can be read as often as desired and 
will not decay with time or use unless influenced by 
strong magnetic fields (erased). One distinction should 
be pointed out; it is possible to write on the drum surface 
with the drum at rest, but there must be relative motion 
between the head and the surface for reading. 


(continued on next page) 
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phasing slit 
lesena to drum spacing 


4 Radial adjustment of the head to drum spacing is 

obtained by means of a differential thread system. 
The external threads of the adjustment nut mate with the 
internal threads of the mounting insert, while the internal 
threads of the adjustment nut mate with the external 
threads of the barrel. Since these two thread systems are 
of different pitch, they behave as a differential thread to 
give axial adjustment upon movement of the adjustment 
nut. The internal and external threads of the nut are 
displaced axially, and the phasing slits, normal to the 
axis, allow the threads to be deformed causing phase 


interference. This results in zero thread clearance and no 
lock nuts are required. 


5 The imaginary condition of the drum surface is 

shown as having a multiplicity of peripheral tracks. 
Each track is divided into rectangular cells. Within the 
boundaries of these cells a smaller area is magnetized in 
one peripheral direction to represent a stored binary “1” or 
in the opposite direction to represent a binary "0". ln the 
diagram, cell polarity is indicated by either a white or black 
marking. Current drums utilize densities of 80 cells to the 
linear inch around a track and 16 tracks per inch along the 
axis. This represents 1280 binary digits per square inch 
of drum surface. At peripheral speeds of 1,600 inches per 
sccond each head can read 128,000 binary digits per second. 


Relotive signo! omplitude 
from reoding winding 


Heod to drum spócing; in. 
- 0.0008 in. indicoted runout 


Barrel prior fo assembly 
toin — bua... 


6 As stated previously, information is obtained from 

* this device in the form of a series of voltage pulses. 
This is shown by the oscilloscope patterns where the upper 
trace is the signal from the reading head and the lower 
trace is the same signal after it has been amplified and 
passed through a shaping circuit. This is a two level return 
system since there are two levels of magnetization and 
under a no-signal condition the cells return to a ''0" level. 
Pattern (A) represents the binary number “1,0,1,” while 
pattern (B) represents “1,1,1”. 

To give each cell a definite position physically and with 
respect to time, one track and its associated head is re- 
served for clock reference. This track is written with a 
continuous succession of marks of like polarity around the 
drum. The vertical lines on the oscilloscope pattern show 
the position of the head signal relative to the timing signal. 
The line spacing represents 7.8 microseconds in time, or 
0.0125 in. on the drum periphery. Another track is usually 
reserved for a single index mark to give a starting point 
to the clock pulses read from the timing track. With the 
timing track head reading clock pulses continuously into an 
electronic counter and the index head giving a starting 
signal to the counter, each head in the remaining tracks 
can be caused to write or read in step with a significant 
clock pulse. Thus each cell has an address composed of 
its position relative to the index mark and its track. 
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7 To maintain uniform signals from the drum (uniform 

* head to drum spacing) throughout a complete revolu- 
tion, close limits are imposed on the precision of the 
peripheral surface. Total indicator runouts of less than 
0.0001 in. are common ; however, anything less than 0.0002 
in. is tolerated. The tolerances that are necessary to main- 
tain the small head to drum spacing of 0.002 in. require 
zero clearance fits of all component parts of the assembly 
from the drum surface throughout the structure to the 
head mounting. A typical magnetic head performance 
Characteristic of signal amplitude versus head-to-drum 
spacing is shown by the curve. At 0.002 in. spacing, a 
runout of 0.0005 in. causes a signal variation of 43 per- 
cent. Thus, if the electronic network is to operate within 
reasonable limits, the runout must be kept to a minimum. 


8 To keep the runout within allowable limits, the out- 

' side diameter of the drum is finish machined with 
the shaft rotating in its own bearings. This design uses a 
pair of preloaded angular contact ball bearings mounted 
DB at each end of the shaft. Final machining, coating, and 
balancing are done in the bearings so that bearing runout 
is not reflected in drum surface runout. Drum spacing and 
concentricity tolerances also introduce the problem of ma- 
terial stability and thermal expansion behavior of constit- 
uent parts. This problem is aggravated with increase in 
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physical size. For example, a 0.002 in. spacing represents 
one part in 2,125 for an 8.5 in. dia. drum; but for a 
22 in. dia. drum it represents one part in 5,500. Aluminum 
has been found to be the most satisfactory prime material 
for the drum and case. 


9 Since the case halves and drum are assembled before 
'" the mounting inserts for the magnetic heads are 
pressed and staked in the case, the drum spacing adjust- 
ment must be made blind without the use of feeler gages. 
This is accomplished with an electronic head setter and 
an oscilloscope. The head setter alternately writes and 
reads a single random mark, and allows the head to be 
adjusted for optimum signal strength. The oscilloscope is 
used to read the relative signal amplitudes. 
10 In the smaller sizes, the spindle is direct driven by 
' a single or three phase conventional induction motor 
through a flexible coupling. Larger types are driven by 
axial air gap motors through a centrifugal clutch. The 
three point mounting prevents case distortions resulting 
from uneven mounting surfaces. The rotating parts are 
completely enclosed with the exception of the manual 
turn knob on the end opposite the motor. This unit has a 


drum 8} in. in diameter and 15 in. long with inserts for 
218 heads to store about 465,000 binary digits. 





Curved Jaw 


Stretch Forming 


J. S. CORRAL 
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THE LATEST ADVANCE in stretch forming is the replace- 
ment of straight jaws with a new flexible jaw arrangement 
on Hufford presses. The jaw assembly is curvable to a 
minimum concave or convex radius of 17 in. at 180 deg 
right or left, compound and S curves and almost any 
intermediate shape between these extremes. The gripper 
unit can also be oscillated 15 deg or rotated 20 deg as 
required, Fig. 1 (left), for stretching shapes with com- 
pound and reentrant contours. 

The advantage of curved jaws is that they allow sub- 
stantial reductions in blank sheet sizes, which constitute 
savings in material ranging as high as 35 percent. This 
factor assumes even greater proportions in terms of 
dollars when processing expensive materials like titanium. 

In addition to material savings, there has been a widen- 
ing of the range of materials applicable to stretch forming. 
Now included are high strength aluminum alloys, such as 
75ST6 in the full hard temper, heretofore considered 
impossible to stretch form because of limited stretch- 
ability, low elongation and narrow forming range (spread 
between yield and ultimate strength). 

With the jaw development only 5 percent of the total 
parts currently being produced are stretched in the W 
temper. The remaining 95 percent are formed using 
75ST6 as received from the mills, thus eliminating 
preform heat treatments, artificial aging operations, and at 
the same time, effecting reductions in manufacturing time. 

Now that the process has been improved to allow 
closer control in forming, more consideration is being 


given to the increase in properties resulting from stretch- 
ing, particularly when forming parts of more complex 
configuration that call for high strength steels with 
undesirable stretching characteristics in the hardened 
temper. By stretching 3 hard stainless beyond the limits 
required for forming, tensile values higher than the 
minimum for 4 hard stainless steel can be obtained. 

Another example is 17-7 P.H., a precipitation hardening 
stainless steel alloy that develops high strength when 
processed by a two stage heat treatment. In the first 
stage, the metal is heated 14 hr at 1,400 F. After cooling, 
it is again heated for 30 min at 950 F and allowed to 
cool. 

After heat treatment the stretch forming operation is 
extremely difficult because of a high reduction in elonga- 
tion. The alloy does possess a unique characteristic in 
that stretching in the annealed temper produces the same 
effect as the 1400 F heat treatment. Thus, controlled 
stretching followed by low-temperature heat treatment 
develops properties in 17-7 P.H. equal to those obtained 
by the two-stage heat treatment. 

Using this procedure, the forming operation becomes 
relatively simple and the problems of distortion and 
removal of scale caused by the high-temperature heat 
treatment are minimized. The excellent stretching equali- 
ties of stainless steels in the annealed temper coupled 
with the efficiency of the grippers facilitate low cost 
production of deeply contoured shapes such as that 
shown in Fig. 1 (right) below. 

The curved grippers are also the solution to a problem 
previously encountered with straight jaws. The problem 
was the formation of longitudinal buckles in the skins 
with shallow contours caused by the natural tendency 
of sheet to contract laterally when forming pressures are 
applied. With curved jaws, buckling is avoided by 
promoting closer adherence of the sheet to the form 
block. This feature is particularly useful when stretch 
forming skins with milled cavities in local areas. 

With the advent of stronger metals and the increasing 
complexity of design configurations, the new jaw arrange- 
ment has refined the stretching process to the immediate 
advantage of design and production. 


Fig. 1—(Left) Adjustable curved jaws facilitate stretch forming of compound contours; (right) deeply contoured shapes are pro- 
duced with relative ease due to efficiency of grippers and excellent stretching qualities of annealed stainless steel sheet. 
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TENSILE TESTING 
At High And Low Temperatures 
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Fig. 1—A typical stress-strain curve, showing the gradual onset of plastic flow, is the best way of 
showing the results of a tensile test. Fig. 2—A stress-strain curve of iron and low alloy steels, 
showing the sudden yielding into the plastic stage, typical of a mild steel at normal temperatures. 


K. W. MITCHELL 


Fulmer Research Institute, England 


ALTHOUGH the tensile test is usually 
used for evaluating the load-carrying 
capacity of a material, this is not, by 
any means, its only function. The 
measurement of ductility by elonga- 
tion and reduction of area is also of 
importance when it is necessary to 
assess the potentialities of a material 
for wire-drawing, pressing or forming 
operations. 

A stress-strain curve, shown dia- 
grammatically in Fig. 1, is the means 
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by which the results of a tensile test 
are best expressed. The curve is char- 
acteristic for most materials, and 
shows a gradual onset of plastic flow. 
Iron and low alloy steels, however, 
behave differently and exhibit an ab- 
rupt onset of plasticity as in Fig. 2. 

The quantities measured are the 
proportional limit, the proof stress or 
yield stress, (i.e. the stress required 
for a permanent extension of a speci- 
fied amount, usually 0.1 or 0.2 per- 
cent of the gage length), the ultimate 
tensile stress, the percentage elonga- 
tion on a specified length of the 


specimen, and the percentage reduc- 
tion of area at fracture. Care must 
be exercised in the preparation of 
specimens in soft materials to avoid 
working of the surface layers, which 
would increase the hardness of the 
surface layers and the strength of the 
specimen, and result in compressive 
stresses in this layer. It has been 
shown by Stickley and Bogardus! that 
machining by rough cuts can increase 
the yield stress of super-purity alumi- 
num by 100 percent, the ultimate ten- 
sile strength also being increased but 


not to such a large extent. 
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TABLE I 


Heating medium | Temperature range, F 


Distilled water... . Up to 212 
Up to 390 
Up to 660 


TABLE II 


Sensitivity, 
in. /in. 


Proportional 
limit, T /in.* 


0.000002 
0.00001 
0.00002 
0.0001 


10.0 
11.2 
12.4 
16.8 
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Testing at Elevated Temperatures 


The short-time tensile test, as dis- 
tinct from creep testing, is commonly 
used for the determination of the me- 
chanical properties at elevated temper- 
atures to give some indication of the 
forging and hot pressing qualities of 
a material. It is of particular value in 
revealing the embrittlement of a mate- 
rial which sometimes occurs at high 
temperatures and is usually termed 
"hot-shortness." 

At elevated temperatures the stress- 
strain curve for a material is generally 
of a similar nature to that at atmos- 
pheric temperature, except that in the 
case of iron and low alloy steels the 
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yield point illustrated in Fig. 2, dis- 
appears above the "blue-brittle" tem- 
perature of 500 F. To have uni- 
formity in a testing procedure and 
consequently a comparability of re- 
sults, specifications are now laid down 
which describe the type of specimen, 
preparation, the control and uniform- 
ity of temperature, and the procedure 
to be adopted when making the test. 

The construction of equipment for 
hot tensile testing varies widely, al- 
though it is usual for the apparatus 
to be used with standard tensile test- 
ing machines of either the lever or 


hydraulic types. The auxiliary equip- 
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ment consists of a heating furnace that 
surrounds the test specimen with some 
form of extensometer used for meas- 
uring the elongation under load. 

The heating furnace may be one of 
several types. At relatively low tem- 
peratures, a liquid bath may sometimes 
be effectively used, but it is essen- 
tial that the heating medium should 
not attack the material under test. 
Suitable liquids, given in Table I, are 
heated by an electric immersion heater, 
and stirrers must be installed to cir- 
culate the liquid and ensure a uniform 
temperature along the test specimen 
gage length. 

The most common method of heat- 
ing the specimen to the required tem- 
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Ultimate stress - Ib per sq ins x lO^? 


Fig. 5—The effect of the temper ture and strain rate on the 
ultimate tensile stress of pure copper and pure aluminum * 


perature is by surrounding it with a 
resistance furnace. Other methods, 
such as high frequency induction heat- 
ing and the direct passage of electric 
current through the specimen, have 
been used, the latter having the ad- 
vantage that the specimen is exposed 
and accessible for extension readings 
to be made with comparative ease, 
although large electrical currents are 
required. 

In general, however, the method 
most often used throughout the entire 
range of temperature is an electric 
resistance wound tube furnace sur- 
rounding the specimen. The heat 
losses are not uniform along the test 
specimen, and compensation has to be 
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made for this in the design of the 
furnace. ‘This may be achieved by a 
suitable spacing of the windings, more 
turns being needed near the ends of 
the furnace if the winding is continu- 
ous, or more commonly by the use 
of separate zones of wiring, each with 
independent regulation. 

The temperature of the specimen is 
measured by thermocouples fastened 
to the specimen. Three such couples 
are used, the positions being as indi- 
cated in Fig. 3, which shows a type 
of specimen commonly used for ele- 
vated temperature tensile testing. With 
materials which become notch sensi- 
tive at elevated temperatures, care 
must be taken to ensure that stress 


concentration factor for a thread is 
less than the ratio of area at the base 
of the thread and at the gage diam- 
eter, or failure is likely to occur in 
the threaded portion of the specimen. 
One other precaution worthy of men- 
tion in connection with temperature 
measurement, is that, due to the differ- 
ence in emissivity between specimen 
and couple, the hot junction of the 
couple must be well covered to pre- 
vent direct radiation from furnace 
walls falling on the couple tip, thus 
giving a false temperature reading. 

Various methods for the measure- 
ment of the extension of the gage 
length are used, but it is usual for the 
extension to be transferred by some 
mechanical means to outside the fur- 
nace where it may be measured me- 
chanically or optically. To measure 
strains to an accuracy of +1 percent, 
it is necessary to use an extensometer 
with a strain sensitivity of at least 
10* in./inch. Even higher precision 
is needed if a study is being made of 
small variations in elastic constants, 
and difficulty is often experienced in 
the transference of the strain to the 
measuring point without introducing 
an error. Generally, the most suitable 
method is that in which the extension 
of the gage portion of the specimen is 
made to rotate a mirror. Such a method 
now widely used employs the mirror 
extensometer principle of Martens. 
The sensitivity of this type of instru- 
ment is very high, being of the order 
of 10° inches/inch. 

One example of the need to quote 
sensitivity of the extensometer wher 
reporting results is in the measurement 
of the proportioral limit, which, other 
conditions being equal, depends on 
the accuracy of the extensometer. Tap- 
sell? gives the figures for a steel tested 
at 752 F in Table II. 

For general engineering use, the 
proportional limit has little signifi- 
cance by itself, and the strain sensi- 
tivity should be quoted when such 
measurements are reported. It is usual, 
instead, to quote a yield stress that is 
independent of sensitivity, except un- 
der conditions of temperature and 
stress in which creep can occur when 
the time taken in applying incre- 
mental loading and measuring the ex- 
tension becomes of importance. 


In Fig. 4 is a typical test apparatus 
for elevated temperature testing which 
incorporates the furnace, test specimen 


199 





Fig. 6—A microstructure (X150) of a chill 
cast aluminum alloy of 15 percent tin. 
Boundary films of the aluminum-tin eutec- 
tic are weaker than the aluminum matrix. 





recrystallization 
tion there are ro weak intergranular lms 


and mirror type extensometer of the 
Martens type. 

The high temperature strength of a 
metal is dependent not only on the 
temperature, but also on the time, and 
therefore on the rate of straining. It 
is now usual to specify the straining 
rate and for a comparative series of 
tests to have this variable controlled. 
Knowledge of the testing speed is of 
major importance, since the amount 
of strain hardening varies with the 
strain rate, besides being of increasing 
importance in the measurement of 
final elongation. A constant strain 
rate of 0.25 in./minute for a 0.564 
in. gage diameter specimen is often 
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adopted in tests in Britain. Fig. 5? 
shows the effect of temperature and 
strain rate on the ultimate tensile 
stress of copper and aluminum. 

Two examples illustrate the value 
of tensile tests at elevated tempera- 
tures in metallurgical practice. The 
first relates to the development of 
aluminum-tin alloys as anti-friction 
bearings and has been described by 
Hardy, Liddiard, Higgs and Cuth- 
bertson.* Aluminum-tin alloys, in the 
chill cast condition consists of two 
phases: the aluminum matrix phase, 
and a degenerate aluminum-tin eutec- 
tic which is distributed as thin films 
around the grain boundaries. 


Water chill cast 
Al-10% Sn.-1%Cu-1% Ni 


os mid 10 perceat d 


The typical microstructure of a chill 
cast alloy containing 15 percent tin 
is shown in Fig. 6. The boundary 
films of aluminum-tin eutectic are 
much weaker than the aluminum mat- 
rix and their strength decreases mark- 
edly with increasing temperature, the 
melting point of the eutectic being 
442 F. For this reason the elongation, 
which is determined by the strength 
of these intergranular films, decreases 
rapidly with rising temperature and 
falls to zero at the melting point of 
the eutectic. This is shown in Fig. 9, 
by the values for the chill cast alumi- 
num—10 percent tin alloy containing 
1 percent of nickel and copper. 
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If, however, the alloys are cold 
forged, the eutectic films are drawn 
out in the direction of working as 
shown in Fig. 7. If this worked struc- 
ture is annealed at 660 F so that re- 
crystallization occurs, the interfacial 
tension relationship between alumi- 
num-tin and aluminum-aluminum at 
the annealing temperature is such 
that the tin is drawn up into isolated 
pools at grain corners where they re- 
main on cooling, as illustrated in 
Fig. 8. In this condition there are no 
weak intergranular films, and the duc- 
tility at high temperatures shows the 
normal temperature dependence, in- 
creasing and not decreasing with in- 
creasing temperature. This is illus- 
trated in Fig. 9 for alloys with up to 
40 percent tin. In the worked and 
annealed conditions, the elongation 
decreases with increasing temperature 
only for alloys with tin contents of 
50 percent and above. 

A further example of the value of 
tensile. tests at elevated temperatures 
is in assessing the suitability of a ma- 
terial to be worked at a temperature 
appreciably above its recrystallization 
temperature. For this, it is required 
to determine: (a) the temperature 
range over which a metal or alloy is 
ductile and; (b) its resistance to de- 
formation at temperatures within that 
range. These values will give some in- 
dication of workability, since a low 
tensile strength and high ductility over 
a temperature range suggests ease in 
working from power requirements, 
and the absence of hot-shortness. 
Similarly, a high tensile and low duc- 
tility suggests a need for high loads 
and a limited capacity for deformation 
without cracking. 

If such tensile tests are made under 
conditions of high strain rate, the 


Tensile Testing at Low Temperatures 


The study of mechanical properties 
of materials at temperatures below 
68 F has been stimulated in recent 
years by development in high altitude 
flying and in the commercial storage 
of liquid gases. In the case of high 
altitude flying, a temperature of —130 
F at between 50 and 60 thousand feet 
can be reached, and materials need 
careful selection in the design of load- 
carrying components to withstand 
these temperatures. Consequently, data 
on properties of metals down to 
— 320.8 F (the boiling point of nitro- 
gen at atmospheric pressure) are now 
required. Besides this data collection, 
various investigations into the study of 
the phenomena which occur in a ma- 
terial at low temperatures are being 
carried out especially from the view- 
point of the embrittlement of ferrous 
materials, which depends not only on 
the composition and history of the 
material, but also on the type of load- 
ing and strain rate. 

The equipment for tensile testing at 
sub-zero temperatures follows the pat- 
tern outlined in the section dealing 
with elevated temperature testing, 
namely, the utilization of a standard 
type of machine with auxiliary equip- 
ment consisting of a cooling chamber 
in place of a furnace, and an exten- 
someter which will give a measure of 
either the elongation or of the reduc- 
tion in area with load. 

A satisfactory design of cooling 
equipment has been described by Rees, 
Hopkins and Tipler®, and is shown in 
Fig. 10. It is designed to boil organic 
liquids at pressures up to atmospheric, 
so that any temperature from the 


results are more valuable where brittle- 3 


ness or hot-short ranges are present. 


This is especially true in the case of © 


copper and copper base alloys where 


a brittle range of temperature is pres- | 


ent, indicating that any hot working | 


must be carried out above the upper ` 


extreme temperature in this range. 


Conversely, materials such as alumi- 3 


num alloys, and zinc show that the 
plasticity increases from that at room 
temperature, reaches a maximum then 
decreases, indicating that the metal 
should be hot-worked at or near the 
temperature corresponding to the 
maximum plasticity measured by elon- 
gation. 
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triple point to the boiling point may 
be obtained. The refrigerant is con- 
tained in a large Dewar flask closed 
by a metal cover and rubber bung, 
the seal being made by a rubber 
sleeve. From the side of the metal 
cover, an outlet pipe passes via a large 
air trap to a rotary vacuum pump. 
This air trap reduces the back pres- 
sure set up by the solubility of thc 
vapor of the refrigerant in the vac- 
uum pump oil The pressure, and 
hence the temperature of the refriger 
ant, is adjusted by an air leak into 
the flask. 

Since the tensile tests must be car- 
ried out at atmospheric pressure, pro- 
vision is madc for the low temperature 
existing in the flask to be transferred 
to a cooling chamber by means of a 
suitable liquid, which is circulated by 
a small centrifugal pump through a 
copper coil immersed in the flask, and 
then around the test specimen. The 
whole apparatus is insulated with a 
suitable material, such as glass or slag 
wool, or granulated cork. 

The above method of using the re- 
lationship between pressure and tem- 
perature of a liquid enables any tem- 
perature to be obtained between the 
triple and boiling points of the liquids. 
Such liquids suitable for particular 
ranges of temperatures are tabulated 
in Table III. 

Probably the best circulating liquid 
to use is isopentane, which has the 
widest range of temperature, permit- 
ting tests to be made from room tem- 
perature to approximately —256 F. 
Temperatures down to —108 F can 
be obtained without using the above 
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TABLE IV—Effect on the Tensile Properties of Various Materials at Low Temperatures Down to —148F 


equipment, by immersing the test 
specimen in a bath of acetone cooled 
by adding solid carbon-dioxide to give 
the required temperature. 

The lower shackle of the tensile 
testing machine passes through the 
bottom of the cooling chamber and 
a suitable gasket material is required, 
depending on the circulating liquid 
employed. In the case of isopentane, 
a good gasket can be made from neo- 
prene sheeting, but if nitrogen is used 
for temperatures below the freezing 
point of isopentane, then a heavy 
grease may be used. Details of a suit- 
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able cooling chamber are shown in 
Fig. 11. 

In the designing of shackles for low 
temperature testing, it is essential that 
axial loading be obtained. For the 
majority of materials, the elongation 
decreases with a lowering of tempera- 
ture, and a slight eccentricity in load- 
ing superimposes a bending stress on 
the uniform axial stress which may 
lead to premature failure in materials 
of low ductility. This non-uniformity 
in stressing produces an appreciable 
amount of scatter in test results, mak- 
ing it necessary for more tests to be 


carried out in a given test program 
in order to produce statistically cor- 
rect mechanical properties. 

The measurement of extension in 
low temperature testing in normal 
laboratory atmospheres is difficult, due 
to the formation of ice which hinders 
any sliding movement of the exten- 
someter rhombs in an optical system, 
and to the fact that any extensometer 
arms cannot come out through the 
bottom of the cooling chamber, be- 
cause of sealing difficulties. Zambrow 
and Fontana? have utilized the Tuck- 
erman Optical Strain gage fitted with 
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extension arms, which is suited to 
the measurement of extensions on the 
order of 2 x 10% inches. It was found 
necessary, however, to remove the ex- 
tension arms from the specimen after 
the 0.2 percent proof stress had been 
reached to avoid breakage of the at- 
taching screws. To do this, the load 
had to be removed, the specimen taken 
out of cooling chamber, then re- 
inserted and loaded to failure. 

An alternative method for strain 
measurement is to use the reduction of 
area as a measure of the ductility of 
a material. Special gages have been 
designed in which the minimum di- 
ameter of the specimen is measured 
during test. Such gages are either of 
the wholly mechanical lever type, in 
which the reduction in diameter is 
magnified by a lever system and meas- 
ured on a dial gage, or of the me- 
chanical/electrical type in which an 
autographic recorder gives the load- 
diameter relationship. 

There have been many investiga- 
tions of the effect of progressively 
lowered temperature on the properties 
of metals and alloys. Iron, mild steel, 
zinc, and zinc alloys exhibit a serious 
loss of ductility at low temperatures. 
Most other commercial non-ferrous 
alloys, including aluminum and cop- 
per base alloys, are not affected to 
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any important extent. No precautions 
to guard against brittleness at low 
temperatures need be taken in the 
case of aluminum, magnesium, or cop- 
per base alloys. In the case of ferrous 
alloys, lowering the temperature in- 
creases the yield and ultimate strength 
at the expense of ductility, the increase 
in tensile strength being accompanied 
by an increase in hardness. 

The most striking effect of low 
temperature in the case of steels, is 
the effect on the mechanical properties 
in the presence of stress raisers such 
as notches. As the temperature is 
lowered, the mode of failure changes 
from the ductile shear type of failure 
normally encountered at room tem- 
perature, to a brittle cleavage fracture 
with little or no ductility. 

Fig. 127 shows the variation in ten- 
sile properties for iron and various 
carbon steels, showing that the tensile 
properties at —290 F. in all cases have 
increased approximately 100 percent 
over those at room temperature. Over 
a major portion of this temperature 
range there is no definite decrease in 
ductility as measured by elongation 
and reduction of area. It must, how- 
ever, be emphasized that these char- 
acteristics give no indication whatever 
of the impact resistance at low tem- 
peratures (corresponding to a high 
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rate of strain), or where stress raisers 
are present in the test specimen. In 
the case of the Armco iron, the 
notched bar impact value at room 
temperature was 78 ft.-lb., but at 
—100 F. it was only 4 ft.-pounds. 
Corresponding figures for the mild 
steel plate are 52 ft.-lb. at room tem- 
perature, and 1.5 ft.-lb. at —51 F. 
It is usual for low temperature service 
steels to be tested at room temperature 
in simple tension and in the notched 
impact test at low temperatures. 

Table IV sets out the temperature 
dependence of the tensile properties 
for various types of alloys. 
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WITH ITS HULL RAISED OUT OF THE WATER, U. S. Navy experimental hydrofoil boat roars through a tcst run at high 
speeds. Navy is developing such vessels to serve as emergency craft, capable of navigating through rough and choppy waters. 


HYDROFOIL BOATS 


THe U. S. Navy has removed the 
security veil from its hydrofoil experi- 
ments revealing that they have de- 
veloped and tested several types of 
boats which can rise completely out 
of the water and run on submerged 
"water wings”. Commander J. J. Still- 
well of Bureau of Ships Preliminary 
Design Branch described the Navy's 
progress in this work. 

Purpose of the foil is to reduce the 
boat’s resistance permitting much 
higher speeds without increasing 
power, and to avoid some of the un- 
pleasant and speed reducing motions 
caused by waves. 

Hydrofoils are actually airfoils 
which operate in water and produce 
lift in the same manner as the airplane 
wing does in air. Only difference: 
greater density of water produces over 
500 times as much lift per unit of foil 
area, so boats need only small wings. 

The idea is not new. Comte De 
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L'Ambert took out a French patent in 
1897 on such a boat. The Wright 
Brothers tried their luck with hydro- 
foils shortly after their success with 
aircraft. But the first really successful 
hydrofoil boat was developed by 
Alexander Graham Bell and his asso- 
ciate Baldwin in 1907. Powered with 
two Liberty aircraft engines developing 
a total of 700 hp, this boat made over 
70 mph on foils. 

During World War II, the Germans 
built an 80 ton craft designed to travel 
over 50 knots. The boat foundered at 
sea during tests because of lack of 
stability and brought an end to Ger- 
man wartime efforts. 

When stopped or proceeding at low 
speed a hydrofoil boat uses the buoy- 
ancy of a conventional boat hull for 
support, underwater hydrofoils and 
supporting struts give it greater re- 
sistance, less speed for equal power. 

As speed is increased the lift pro- 


duced by the foils unloads the hull 
and finally supports the entire weight 
of the boat, lifting the hull clear of 
the water. At this point, the loss of 
frictional and wave-making drag of 
the hull reduces the resistance of the 
foil boat below that of 2 conventional 
boat. At 40 to 50 knots “flying” 
speed a moderate sized foil boat is 
using only half the power of a regular 
vessel. 

Major obstacle in designing hydro- 
foil boats is evaluating the complex 
effect of water surfaces on the per- 
formance of foils and on the stability 
and control of the craft. 

An airplane in flight has no surface 
to contend with. A 50 ft change in 
altitude will not materially affect its 
flight. A hydrofoil, on the other hand, 
has a strict band of submergence (al- 
titude) in which it must fly. This 
band is limited by the foil coming too 
close to the water surface, losing its 
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lift and causing a. "crash"; or by the 
foil going so deep that the hull comes 
in contact with the water surface which 
also ends flight. In even a large foil 
boat, this altitude range is only a few 
feet requiring very precise control. 

Based on methods to provide con- 
trol and stability foil boats are divided 
into two general categories: surface- 
piercing foils and totally submerged 
foils. 

In the former, the foil is usually 
given a V-shape (high dihedral) and 
is designed so that the upper half is 
out of the water at flying speed. Then 
if the foil attempts to go too deep, 
this extra area is immersed and the 
added lift causes the foil to move up- 
ward until the correct level is reached 

The totally submerged type docs 
not automatically seck the proper sub- 
mergence. Its angle of attack is con- 
trolled by an electrical, mechanical or 
hydraulic servo system that measures 
the height of the hull from the water 
surface and signals either rise or dive 
to the foil, keeping it at the precise 
level required. The action of either 
of these systems is complicated by the 
confused and unpredictable motions 
of the water surface waves. 

Another complex engineering prob- 
lem is how to propel such a boat. At 
reasonable speeds for marine craft, 
the air propeller is relatively ineffi- 
cient, so a marine propeller is nor- 
mally used. This requires the trans- 
mittal of power from a power plant 
in the hull down through shafting 
and struts to a propeller at about thc 
level of the foils—even in a small 
boat, a vertical distance of several feet. 
In addition, the device must present 
a thin streamlined form to the water 
flow or lose the low resistance advan- 
tage of the foil boat. 

The retraction of foils and propul- 
sion gear is desirable if the boat is 
required to operate around piers. Re- 
traction of the propeller and its driv- 
ing gear is particularly troublesome. 
since the propeller and its strut and 
shaft must be made to deliver the re- 
quired thrust in either of two posi- 
tions: at the level of the foils and 
several feet higher at the ordinary 
position of a boat propeller. 

The Navy sees several uses for the 
high speed boats. Sporting boats with 
relatively cheap hulls and outboard 
motors, if equipped with foils, would 
put high speeds (30 to 40 knots) 
within the reach of the average boat 
enthusiasts. Patrol boats or emergency 
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The late William E. Kennedy 


W. E. KENNEDY 
DIES 


SHORTLY AFTER REACHING HIS OFFICE 
in the McGraw-Hill Building on Mon- 
day, July 13, Mr. William E. Kennedy, 
Asst. Publisher, Product Engineering, 
became seriously ill and was taken to 
the company infirmary. He died there 

-before an ambulance, called imme- 
diately to take him to a hospital, had 
arrived. 

A mechanical engineering graduate 
of Cornell University, Class of 1912, 
W. E. Kennedy became advertising 
manager of International Nickel Com- 
pany and in 1923 he joined McGraw- 
Hill. He was soon assigned to the 
business staff of American Machinist. 
In 1929, as manager of American Ma- 
chinist he was one of those who laid 
the ground work for the launching of 
Product Engineering and served as its 


s 


boats of various types could race to 
the scene of action without slowing 
down for rough or choppy seas. Pre- 
mium, fast, comfortable passenger 
service could be established at reason- 
able operating cost for the daily com- 
muters. 

A foil boat cannot reach aircraft 
speed. Nor will it ever replace the 
ship, since it is limited in size to 
hundreds, rather than thousands of 
tons. Also it can never compete for 
economy with a slow speed ship. 
However, hydrofoils offer the only 
known means of substantially increas- 
ing the speed of small boats. 


manager until 1945 when he was made 
assistant publisher of American Ma 
chinist and Product Engineering. 

Bill Kennedy had a record of man 
accomplishments and abilities of which 
he had a right to be proud. He was 
among the best known men in the 
machine tool industry and was highly 
regarded for his knowledge and under- 
standing of the problems of that in 
dustry. He was 


active among thx 
members of the 


National Machine 
Tool Builders Association and for 
many years served as Chairman ot 
the Program Committee of the Amcr- 
ican Gear Manufacturers Association 

But of all of Bill's accomplishments, 
the one about which he was most 
proud was the work he did in getting 
Product Engineering established. With 
the first issue dated January 1930, it 
was not long before the publication 
found itself struggling in the world’s 
worst depression. Only careful man- 
agement and courageous leadership 
carried the new publication through 
those difficult years. In 1945 “Bill” 
Kennedy had the great satisfaction 
of seeing Product Engineering estab- 
lish new publishing records and rise 
to a position close to the highest of 
the McGraw-Hill publications. That 
year he was made assistant publisher. 

He is survived by his wife, the 
former Hazel Mae Slade; two sons, 
Lt. Slade Kennedy, now on active 
duty with the U. S. Marine Corps, 
and Mr. William A. Kennedy; and 
a daughter, Mrs. David E. Bullard. 

Bill Kennedy was one of those rare 
individuals about whom it can be 
truthfully said: "I never heard him 
speak a mean word about anyone." He 
had a host of friends. 


RUSSIAN LATHE 


Soviet radio claimed last month that 
the Kolomna Heavy Engineering 
Works was building a vertical lathe to 
machine turbine parts ranging from 
30 to 43 ft in diameter. The Moscow 
company says that the machine will 
weigh 500 tons and will handle parts 
weighing up to 170 tons. 

U. S. machine tool experts think the 
Russians actually are building a bor- 
ing mill. Machines of this size are 
common in British and American tur 
bine manufacturing plants and do 
similar work. 
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TECHNICAL NEWS 


»owered by propane-burning gas turbine will enter 
LOCOMOTIVE — freight service soon on the Union Pacific Rail- 
road. Weighing 276 tons, the engine unit delivers upwards of 4,800 hp and can handle 
a 79-car train of 4,650 tons. Top speed is 65 mph. Propane, with an octave rating of 125, 
burns without smoking, promising cleaner operation and reduced turbine maintenance. 
There is one disadvantage: noise. Exhaust noise, originating as 15,000 cfm of store 
gases are discharged at a velocity of 150 mph, is considerable at close range. It dissi- 
pates quickly with distance because the sound has no dominant pitch. 
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looks like ordinary tank car but has several modifications to feed 
TENDER propane to locomotive. Most important is the intricate valving 
and control system mounted on top of tank superstructure. Inside, there is a heat 
exchanger through which steam is passed to inctease the pressure under which the 
propane is confined. The actual propane container is protected by a four-inch outer layer 
of cork and the metal covering visible above. Cooperating with the Union Pacific Rail- 
road in the development of this locomotive and tender were General Electric Company 
who designed the turbine and Richfield Oil Company. 
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MILITARY 
ELECTRONICS 


W ASHINGTON—With Navy au- 
thorities predicting a 40 percent cut 
in military electronics procurement this 
year, military planners are wondering 
how they can maintain the electronics 
industry at sufficient strength to meet 
any future emergency. There’s a two- 
fold problem: 1) the government 
wants the industry to keep minimum 
production facilities, and 2) at the 
same time, keep the army of carefully 
trained technicians required to build 
military gear at work. 

To date there’s been no finalized 
program set up. All the services are 
waiting for a master blueprint from 
the Secretary of Defense. Eisenhower's 
Defense Department has different ideas 
than their predecessors, particularly 
concerning secondary sources. But 
the two services most seriously con- 
cerned—U. S. Navy's Bureau of Ord- 
nance and the U. S. Air Force—have 
been dropping unofficial hints as to 
what they would like to see happen. 

The Navy advocates government 
storage of a selected amount of essen- 
tial equipment. In addition, they 
think that a few companies should be 
kept in the business, turning out small 
quantities of military equipment and 
components. 

The Air Force feels about the same. 
They recommend establishing a nu- 
cleus of essential plants to supply a 
minimum flow of gear. 


GM STARTS SCHOOL 
MAGAZINE 


GENERAL MOTORS has started publica- 
tion of a technical magazine aimed at 
bringing the latest GM developments 
in research, design and production to 
engineering educators and students. 
Called the GM Engineering Journal, 
the new book made its first appearance 
with a June-July issue; henceforth it 
will be issued bimonthly during the 
school year, and once during the sum- 
mer months. 

Contents will include signed articles 
by the company’s engineers in many 
varied fields of engineering, designed 
to assist college instructors by supple- 
menting classroom presentations with 
the latest ideas and information about 
their particular course subjects. 
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GERMAN RESEARCH 


FRANKFURT — Western Germany 
spent $114,000,000 for research last 
year according to a report recently is- 
sued by the U. S. High Commission 
in Germany. Scientists made no out- 
standing technological advances; the 
major portion of funds went to im- 
prove German products for the export 
market and to complete rehabilitation 
of war damage. 

More significant than the actual fig- 
ures reported, is the structure of Ger- 
many's research organization also re- 
vealed by the HICOG announcement. 
For example, the study shows that 
eighty percent of all scientific studies 
were conducted at universities, tech- 
nological institutes, and scientific insti- 
tutes of university rank. 


Major Factors 


Bulk of German research, both basic 

and applied, is carried out or sup- 
ported by four organizations. 
è In the German Research Associa- 
tion, there are members representing 
almost every scientific establishment 
and organization in Western Germany. 
Membership includes sixteen universi- 
ties, eight technical colleges, eight 
other institutes of university status, 
four academics of science, and two 
technical scientific associations. Main 
purpose of the group is to further 
scientific cooperation by administering 
mutual interests and financially sup- 
porting research. 

Last year the Association, which 

emphasizes basic research, spent 
slightly over $2,000,000, distributed: 
Social Sciences, 18 percent; Medical 
Science, 25 percent; Natural Science, 
40 percent; Technology, Agriculture 
and Forestry, 17 percent. 
è The Fraunhofer Society for the 
Advancement of Applied Research 
is the only group concerned solely with 
the support and development of ap- 
plied research. Their chief function: 
the improvement of industrial meth- 
ods. The society operates only one 
facility itself, a spectro-chemical lab 
in Munich. All other projects are 
referred to technical institutes main- 
tained by universities, or to private 
laboratories of large industrial organi- 
zations. 

These are current top level projects 
of the society: 1) the development of 
new ceramic materials, 2) study of 
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the chemistry of crude oil, 3) experi- 
ments in the use and efficiency of 
gears, 4) development of new spectro- 
chemical methods, and 5) develop- 
ment of synthetic fibres. 

* The Max Planck Society for the 
Advancement of Scienceis a post war 
organization that replaced the Kaiser 
Wilhelm Society in 1948 and which 
is financed by the separate German 
States. Their subsidy runs about $3.5 
million a year; they pick up an addi- 
tional half million dollars every year 
from private donations. 

Projects of this group fall into three 

classes: 1) biology and medicine, 2) 
chemistry, physics and technology, and 
3) pure sciences. The Society is a 
leader in nuclear research and auto- 
matic computer studies. 
* The Donators' Association for 
German Science is another post-war 
group, founded in 1949 by German 
industry. The organization collects 
funds from industry and makes grants, 
primarily for research in universities 
and other institutes. 

In 1952 they started publication 
of a series called "Scientific Research 
and the Economy". But the greater 
share of their funds are given to the 
German Research Association or mem- 
bers of the Max Planck Society. 

Battelle Memorial Institute for Ger- 
many was established last October and 


construction has started dn the first two 
buildings that will house a scientific 
library, laboratories, an auditorium and 
administrative offices. It is expected 
that Battelle will become an impor- 
tant factor in Germany's research. 


Activity in Berlin 


Berlin has grown into a research 
center despite the sharp political divi- 
sion. One of the best equipped or- 
ganizations in West Berlin is the Ma- 
terial Testing Bureau, a government 
laboratory that conducts both pure and 
applied research. On request the bu- 
reau will develop new products and 
improved methods of production for 
independent firms. 

In addition there are numerous pri- 
vate firms doing research in Berlin: 
e Siemens & Halskem, conducts basic 
studies in the field of low voltages; 
theyre doing applied research in 
communications equipment, precision 
measuring devices, electron micro- 
scopes, and high speed photographic 
equipment. 

è Osram is experimenting with water 
cooled xenon high pressure lamps, 
capable of exceedingly high lumen out- 
puts per power input. 

* The Auer Corporation is developing 
protective clothing for handling radio- 
active isotopes. 


West German Research* 


Field of Research 


Medicine. .. 

Food and Agriculture... . 
Biochemistry . 
Chemistry... 

Mining and Geology. . 

| Engineering 

| Physics and Mathematics 


| Applied Electricity . .. 


Establishments 
in Operation 


Number of 


Projects 


Number of** 
Scientists 


1,163 


1,595 
736 


* Includes the Federal Republic of Germany and West Berlin. Statistics for the French 


area of control are as of Decem 
of control are as of November 30, 1952. 


ber 31, 1952; statistics for the British and U. S. areas 


** Figures are for scientists and technicians working in research only, and do not include 
laboratory assistants and other non-professional workers. 
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PORTABLE AIR STARTER COMPRESSOR, powered by gas 
turbine, cuts 500 Ib of weight off combat aircraft in a significant 
design simplification. The tear drop-shaped unit is flown to for- 
ward airfields in the bomb bay of the plane, disengaged, and used 
as a ground starting cart to eliminate a built-in unit. Developed 


* 


- ——Y e 


—— 


-— 


by Douglas Aircraft Company for the U. S. Navy's FD Skyray, 
A2D Skyshark and the A3D twin jet bomber, it contains an 
AiResearch two-stage centrifugal compressor with a single stage 
radial flow turbine. The tear drop unit also has its own elec- 
trical starter, fuel and lubri-ating system. 


PASSENGER CONVEYOR BELT, 60 ft 
long, set up in Stephens-Adamson Manu- 
facturing Company’s factory to test feasi- 
bility of such a device for moving people 
in large cities. From this study, engineers 
of the company and The Goodyear Tire 
and Rubber Company calculated that the 
nine foot wide strip would carry 16,000 
people an hour with no waiting. 
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FIRST FULLY AUTOMATIC PROCESS 
for sealing porous aluminum and magne- 
sium aircraft engine castings with liquid 
synthetic resin went into operation at 
Pratt and Whitney Aircraft. Jet and pis- 
ton engine parts up to 80 in. in dia. are 
placed into this 1,500 gal autoclave for 
vacuum impregnation with GE’s Perma- 
fil resin to make components oil-tight. 


1800 HP GAS TURBINE built by Westinghouse Electric Corpor- starting motor, and 60 kw generator and auxiliaries are all 
ation, will be installed in a trailer so that U. S. Army Corps of | mounted on a fabricated steel base plate. Gas turbine’s high 
Engineers can test its suitability for supplying compressed air. power output per unit weight and volume is major advantaze 
The turbine, two multi-stage centrifugal air compressors, 50 hp _ of the unit, which operates on a simple open cycle. 
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TECHNICAL NEWS 


PROFESSIONAL ENGINEERS SALARIES... 


IN THE FOURTEEN YEARS since 1939, 
the average Professional Engineer in 
New York City has about doubled his 
salary. That's the conclusion to be 
drawn from a survey conducted by the 
New York City chapter of the New 
York State Society of Professional En- 
gineers. Employed By 

In a state where legislation has ore ee Ore. 
made the title ‘Professional Engineer” E. — Employed B 
mean something, the Manhattan chap- 3 Civil Gordio 
ter decided last spring to find out how E 1953 
their membership was doing finan- r 
cially. They sent out 785 question- 
naires and received 376 returns. From 
these it looked like most of the PE's 


in the nation's biggest city were doing | ————— 

all right. Averoge Solory $M583 $1301 $1634 $5068 $7,179 $3674 
Averoge Experience,yrs. 303 16.3 26.1 12.1 29.0 15.0 

Average Age,yrs 53.7 39.7 $0.1 36.1 522 382 


Self Employed 
1953 


INCREASE IN INCOME 


Three main categories were con- 
sidered in the survey: self-employed 
PE's, those employed by private firms 
and corporations, and those employed 
in Civil Service. Also included were 


Engineers-in-Training | (EIT) —those MID Tnm e s 


Professional Engineers 


who have taken and passed the first — — — 
part of New York’s two-part Profes- A — maus e 
sional Engineering Examination. —J of PEs GN) 

The study clearly points up one » 
fact. Engineers employed by govern- Basic Income 
ment—city, state or federal—receive E e: 
compensation at a rate that does not Upper Quartile 
compare with that carned by those Lo i 

Age ower Quartile 

employed by non-government institu- Leber Dulles 
tions. However such engineers usually Minimum 
have pension benefits. Average 

Here are some interesting facts re- Ave be a 
ported by the survey: — 


© Self-employed engineers, on the 


In this analysis, salaries were arranged in order from the lowest to the highest. The 
whole, made more money than those middle figure is the “median”, the figure one-tenth from the bottom is the lower decile, 


employed by either private firms or the the figure one-fourth from the top is the upper quartile. 
government. Their salaries ranged 
from a top of $150,000 to a low of 
$6,000, averaging out at $22,307 per 
year. — 
e Licensed engineers employed by pri- 9J5 

vate firms reported annual earnings, Pecent of total 
without bonuses or overtime, as high Bad disi 

as $95,000 and as low as $5,400. Maximum 

* Professional Engineers employed in Upper I. 
Civil Service trailed well behind the uper Qro 
other two groups. Top annual pay Lower Quartile . . . 
reported was only $12,000, and the — 

low dipped down to $3,600, despite 

experience averaging 27.9 years. Average. ... 

e Licenses covering more than onc Avg Yes Exper... 
type of engineering pay off better than Av’g Age, Yrs. .... 

a single degree to engineers employed 


by private firms and corporations. m — — 
leen 24 Analysis of 239 returns from Professio ngineers employ y priv firms an 
Other significant Statistics are re- — Misc. — Industrial, General eg Management, Naval, and 


> i rotec 1 binat f: CE and ME; EE and CE; ME and 
ported in the two tables and the graph. Metallurgical; ME and Acro E; Chem E and ME. 0n * "T 
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MANPOWER BOARD 
LEGISLATION 


WASHINGTON — Despite vigerous 
urging by the Engineering Manpower 
Commission, Congress failed to act on 
the Flanders-Johnson Bill (HR 3893, 
S 1551) that would provide an im- 
partial allocation of manpower accord- 
ing to the needs of the military and 
industry. 

Main purpose of the legislation was 
to amend certain provisions of the 
Universal Military Training and Serv- 
ice Act passed by the 82nd Congress. 
UMT created a compulsory reserve so 
that inductees and enlistees were made 
liable for a total of eight years in the 
armed forces and reserve component. 
Present laws permit the Defense De- 
partment to order this reserve, which 
will eventually exceed 10,000,000 
men, to active duty with no reserva- 
tions or qualifications. 

Senator Ralph Flanders proposed 
S 1551 to defer reservists having spe- 
cial proficiencies and experience, keep- 
ing them in a civilian status when that 
would contribute better to national 
strength and economy. The bill would 
establish a National Manpower Board 
in the Office of the President. To the 
board would be delegated authority to 
establish criteria for calling up reserv- 
ists and to rule on appeals from calls 
of active duty made by those with 
special skills. 

Introduced last spring, the bill was 
pigeon-holed in legislative committee. 
On March 15, both the House and 
Senate Armed Forces Committees 
asked the Defense Department for a 
report on the proposed legislation. No 
answer arrived during the current con- 
gressional session. 


HEAVY PRESS 
CUTS 


GOVERNMENT ECONOMY and the feel- 
ing that the program had been overly 
enthusiastic have led to deep cuts in 
the Air Force’s Heavy Press Program 
(Product Engineering, December, 
1952, p. 123 etc). Air Force Secre- 
tary Harold Talbott slashed the num- 
ber of presses to be built from 17 
to 10. As yet, Defense Department 
sources have not been able to calculate 
what this will mean in dollar savings. 
The seven presses cancelled: 
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* 35,000-ton forge by E. W. Bliss Co. 
for Kaiser Aluminum & Chemical 
Div., Newark, O. 
e 25,000-ton forge by E. W. Bliss Co. 
for Kaiser Aluminum & Chemical 
Div., Newark, O. 
@ 35,000-ton forge by United Engi- 
neering & Foundry for Harvey Ma- 
chine Co., Torrance, Calif. 
è 25,000-ton forge by Baldwin-Lima- 
Hamilton for Harvey Machine Co., 
Torrance, Calif. 
è 20,000-ton extrusion by Loewy Con- 
struction Co. for Alcoa, Lafayette, 
Ind. 
€ 20,000-ton extrusion by United En- 
gineering & Foundry for Harvey Ma- 
chine Co., Torrance, Calif. 
* 8,000-ton extrusion by Loewy Con- 
struction Co. for Kaiser Aluminum & 
Chemical Div., Halethrope, Md. 
Untouched by the revision were 
these giant presses: 
€ 50,000-ton forge by Loewy Con- 
struction Co. for Wyman-Gordon Co., 
No. Grafton, Mass. 
@ 35,000-ton forge by Loewy Con- 
struction Co. for Wyman-Gordon Co., 
No. Grafton, Mass. 
€ 50,000-ton forge by Mesta Construc- 
tion Co. for Alcoa, Cleveland, O. 
© 35,000-ton forge by United Engi- 
neering & Foundry for Alcoa, Cleve- 
land, O. 


MORE POWDERED 
IRON 


REPUBLIC STEEL CORPORATION will 
use a new process to produce powder 
iron commercially at a plant now under 
construction in Toledo. The company 
—first major steel producer to enter 
the powdered metals field—expects 
capacity to reach 25 tons per week, a 
major share of U. S. powdered iron 
supplies. (In 1951, U. S. estimated 
annual usage cf powdered iron was 
only about 200 tons.) 

In the past three years, demand for 
such powder has soared. Over 100 
companies are now using the tech- 
nique to form mechanical parts like 
gears. Republic also proposes to make 
powder for flame scarfing and cutting 
and for use in its own steel plants. 

The new process, largely automatic 
and continuous in operation, will feed 
on iron ore supplied by both U. S. and 
African sources. It's a "direct reduc- 
tion" method. 


CELL SLIPPED into building block to 


connect tube to printed circuit. 


CELLULAR 
ELECTRONICS 


To CONNECT ELECTRONIC compo- 
nents and tubes to sheets containing 
printed circuits, the National Bureau 
of Standards breaks the basic units of 
the circuit into cells and building 
blocks. Spring pressure forces contact 
instead of soldered connectors. 

Key to the new technique: small 
three-contact molded blocks that con 
tain one or two circuit elements like 
resistors, capacitors or inductors. The 
cells are grouped into building blocks, 
two tubes and 12 cells held together 
by rigid frame in each block. On the 
top surface of the block there is a 
spring assembly that contains the tube 
sockets. Screws fasten the block to 
the printed base plate. The cells slide 
between the tube socket and the base 
plate, lubricated by a thin film of 
grease that insures a noise-free elec- 
trical connection. 

NBS feels that the two-tube block 
is an efficient size to work with. Any 
number can be fastened on a suitably 
printed base plate. In addition, scien 
tists see these advantages: The cells 
are inexpensive, compact, easy to han- 
dle and store. They're sturdy; as long 
as the block is secured to the base 
plate, none of the cells can vibrate 
or shake loose. 

Cellular construction permits quick 
replacement of components—in cells 
or building blocks—without the use 
of plugs and connectors that boost 
the cost of electronic gear. For easy 
maintenance, an entire block can be 
removed by loosening the screws that 
hold it to the base. 
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"that —— the McDonnell “Banshee‘’ 


Even before she leaves the deck of a Navy Carrier, her pilot has this swift jet 
under finger-tip control ...elevator trim tabs and wing pins 
moved and positioned by Lear electro-mechanical actuators. 


Through Lear drive systems incorporating Screw 
Jacks, “T” Drives and Flexible Shafting, 

the Lear Power Unit illustrated 

transmits the required power. 


Engineered to meet the specialized requirements 
of the “Banshee”...and other well-known 
aircraft... Lear Control and Actuating Systems 
provide space-saving power. On the “Banshee” 
such power is at the pilot’s instant command 
through touch of a button or via 

automatic controls. 


In aircraft large and small, military and commercial, 
Lear Controls, Actuating Systems and 

Components are making flight smoother, faster, 
more economical ...and safer. 


LEAR POWER UNIT Series 156 
Typical of units designed 
for the McDonnell 

F2H-2. Specially 

developed as a power 
source, produced to 

meet specific aircraft 
requirements. 


477110 IONIA AVE., N.W., GRAND RAPIDS 2, MICHIGAN 


m 
SION, ELYRIA, OHIO 
— LOS ANGELES, CALIFORNIA 


. INCORPORATED, GRAND RAPIDS 2, MICHIGAN 
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Calculation of. Dihedral Angles 


WILLIAM W. JOHNSON 


FORMULAS DEVELOPED by spherical trigonometry can be 
used to determine the angles required in constructing shect 
metal products such as hoppers. Ten principal and five 
check equations are listed later for determining all the 
angles required in detailing the hoppers, and verifying the 
calculations. Ordinarily, only the first five of the principal 
equations are required but the attachments or supporting 
structure may necessitate the use of the next five. 

Referring to Fig. 1(A) M and N represent two trans- 
parent planes which meet at their common intersection 
OC. Fig. 1(B) is another view of these planes. The 
angle C in the spherical triangle ABC is measured by the 
plane angle between tangents to AC and BC. 

These tangents intersect radii OA and OB produced 
in K and L. Therefore, the numerical measure of the angle 
between the tangents to the great circles of a sphere at their 
points of intersection is the numerical measure of a spheri- 
cal angle, and also the dihedral angle between the planes 
M and N. 

The elements involved are defined as follows. 


Given data: 


A= 
B = 


c = 


angle between plane | and plane of reference; 

angle between plane N and plane of reference; 

angle in plane of reference between its intersections with 
the planes M and N 


Data which can be computed: 


C = dihedral angle between planes M and N 
b angle in M, between its intersection with N and plane 
of reference; 
corresponding angle in plane N; 
angle in plane of reference between its intersections with 
M and a plane normal to the plane of reference through 
the intersection of the planes M and N: 
corresponding angle between intersections of N and the 
seme normal plane; 
n = c; 
angle in normal plane between its intersection with 
reference plane and ,the intersection of planes M and N 
= angle between plare 1/ and the same normal plane; 
@ = angle between plane N and the normal plane. 
’+o0=C 
A horizontal plane may be chosen for the reference 
plane. If this is done, the plane normal to plane of refer- 
ence is vertical. 
(Continued on page 215) 


Fig. 1—Planes and angles used in the principal and 


check equations are defined in (A). These 


in (B) 


Product Engineering — August, 1953 


are used 
to develop the spherical triang!e ABC. 
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Calculation of Dihedral Angles (continued) 


FORMULAS 

cos C = — cos A cos B + sin A sin B cos c. (1) 

This formula can be modified for logarithmic computation 
by the use of an auxiliary angle x. 


Letting cot z = tan B cos c 


sin (A — z) cos B 


cos C = — 
sin T 


Then 
sin c sin A 


sin a — A 
sin € 


siib sin c sin H 

sin € 
sin b sin A = sin a sin 
tan b cos A 
tan a cos B 
tan A cos b 
tan B cos a 


sin y 
tan m 
tan n 
cot * 
cot O 


Table I—Sign Convention for Trigonometric Functions 


Quadrant | 


Angles, deg | sin 


180-270 
270-360 


CHECK FORMULAS 
tan}(a — b) = sin}(A — B) ese$(A + B) tan(jc) (D 
tan}(a + b) = cos}(A — B) secį(A + B) tan(łc) (11) 
cot ($C) = cosġ(a + b) secġ&la — b) tan}(A + B) CHT) 


(IV) 


In applying these equations, the algebraic signs must 
conform to Table I. 


SAMPLE PROBLEM 


The outline of a hopper is shown in Fig. 2. Fig. 3 gives 
the development of the sides. This problem presents as 
many difficulties as are likely to occur in practice. Below 
is given the computation of the angles pertaining to the 
intersection of the sides M and N of the hopper. The 
lower horizontal plane is taken as the plane of reference. 
The pitch angles A and B are first computed from the given 
dimensions. 


41.625 
28.814 
log tan B = 0.1597416 
B = 55° 18’ 27” 
Since the angle of the corner is given as 45 deg, 
c = 135 deg. 
The dihedral angle C at the intersection of the sides 


41.625 

7.150 

log tan A = 0.7300525 
A = 79° 27’ 11” 


tan A = tan B = 


Fig. 2—Outline of a typical hopper. 


------------42.540----------- 
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Hardened 
Stainless Steel 
Piston Rings 
FLEX 
Without 
Breaking 


Armco Stainless Steel piston rings are 
made for the tough jobs. These include 
high temperature applications such as 
seal rings for jet engines and steam 
turbines, and for actuating cylinders of 
aluminum die casting machines. Because 
of their corrosion resistance the rings are 
found in valves and pumps used by the 


chemical processing industry. 


STRONG BECAUSE ROLLED 


These stainless steel rings are made of 
rolled bar stock, stress-relieved after 
hardening to Rockwell C-48. They have 
a high degree of accuracy. As shown, the 
hardened rings can be twisted through 
180° without fracture. Wrought condi- 
tion of the metal eliminates the danger 
of breakage during installation. 


STANDARD AND SPECIAL TYPES 


Hardnesses up to Rockwell C-57 or better 


can be obtained with the standard hard- 
enable chromium stainless steels, and 
Armco makes them all. In addition, there 
are the Armco Precipitation-Hardening 
Stainless Steels, 17-4 PH and 17-7 PH. 
hardened through low-temperature heat 
treatment. 


PRECIPITATION-HARDENING TYPES 


Armco 17-4 PH is a bar grade that de- 
velops high strength through a single. 
low-temperature heat treatment. Armco 
17-7 PH is made in sheets, strip, plates, 
bars and wire. The grade is supplied in 
the annealed condition for severe draw- 
ing and forming. After fabrication, high 
strength and hardness are developed 
through a double low-temperature heat 
treatment. 

Write for the booklet, “Armco Stain- 
less Steels,” and for the bulletin on the 
Armco Precipitation-Hardening grades. 


— 


ARMCO STEEL CORPORATION )RMCOo 


4113 CURTIS STREET, MIDDLETOWN, OHIO 
EXPORT: THE ARMCO INTERNATIONAL CORPORATION 


V 
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Calculation of Dihedral Angles (continued) 


M and N is found from Eqs. (2) and (3): 


Since log tan (£) = 0.1597416 and log cos (c) = 9.8494850, 


log cot (x) = 0.0092266 
Thus, r = 135° 36’ 31” and 
(A xz) = — 56° 9’ 20” 
Using Eq. 3 and log sin zx = 9.8448227, 
log cos C = 9.8297891 o1 
C = 132° 30’ 46” 


Next, the angles a and 5» at which the sides M and N 


must be cut are found by Eqs. (4) and (5): 


log sina = 9.9745431 
a = 109° 25’ 36” 
log sin b = 9.8969296 
b = 52° 4’ 2” 
To check, use Eqs. (I), and (III), first finding 
1(A. 4- B) and 4(A4 — B) by addition and subtraction: 
4(A + B) = 67° 22’ 49” 
3(A — B) = 12° 4’ 22” 
Thus, 
log sin}(A — B) = 9.3204661, 
log csc}(A + P) = 0.0347617, and 
log tan}c = 0.3827757. 
Adding these three, 
log tan}(a — b) = 9.7380035 or 
3(a — b) = 28° 40’ 47”. 
Similarly, 
log cos}(A — B) = 9.9902868, 
log sec}(A + B) = 0.4149709, and 
log tanec = 0.3827757. 


Adding, 
log tan}(a + b) 0. 7880334, anc 
Ma--b) =89° 44’ 49 
Solving simultaneously, 
a = 109° 25’ 36" and 
b = §2° 4’ 2”. 
log cos}(a + b) = 9.2062731, 
log sec}(a — b) = 0.0568439, and 
log tan}(A + B) = 0.330213! 
From Eq. IIT, log cot($C) 9.6433301 o: 
$C 66° 15’ 23” and 
e = 132° 30’ 46” 

The angles a and b are identified in Fig. 3 showing the 
development of the hopper 6n the plane of reference. The 
corresponding angles at the other intersection, or corner 
of the hopper, can be determined by a similar process. 

The dihedral angle formed by the intersection of the 
sides N and P are: 


angle C, = 140° 34’ 20”. 
The cut angles for the sides N and P are: 


Therefore, 


angle a, = 90°. angle b, = 66° 16’ 1”. 
The pitch angle for the side P is 63° 55’ 7”. (See Fig. 3) 
When the slopes of the sides M and N, and hence a and 
b are equal, and ¢ = 90°, the required equations then 
become: 
— cos C = cos? A (1) 
sin A 


and E - —. 
mm sin € 


Fig. 3—Development of sides of hopper of Fig. 2. 
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Drafting Machine Produces All Axonometric Views 


A different design in drafting ma- 
chines has resulted in an inexpensive 
instrument that is capable of produc- 
ing pictorial drawings in isometric, 
dimetric and trimetric views simply 
by tracing the normal orthographic 
views of the object, Fig. 1. Called 
the Adapto-Arm, the device is easy 
to operate, and having only three 
moving parts, it can be operated with 
a high degree of accuracy. 

The instrument consists of a chan- 
nel track of maple wood, 52 in. long, 
which is fastened to the drawing table, 
as shown in the illustration. The ma- 
hogany marking link and tracing link 
are maple laminated, and have a run- 
ner attached at one end of each link 
to permit free sliding in the channel 
track. The tracing link and the mark- 
ing link are pivoted 24 in. from the 
runners, with slots in cach link for 
fastening the marker and the tracer. 
The marker and the tracer are small 
chucks, designed for holding drawing 
leads, as in the case of the marker, or 
a steel point in the case of the tracer. 

FIG. 1—In addition to producing cross-sectional drawings in axonometric projection, A straight edge is tacked to the 
the drafting machine can draw an ellipse of any shape or size up to 20 inches, and can drawing table at right angles to the 
extend or condense a line of type by tracing it. channel track. The tracing board, 
which can be any piece of cardboard 
large enough to hold the drawings, 
rides along the straight edge and 


30 a | should have a straight bottom edge. 
How It Works 
Three normal orthographic views 
15° 30° 


of an object have been arranged and 
taped to the right hand side of the 
tracing board, Fig. 3. One of these 


15° views was cut off and placed in a 
45° E h 
lower position, under the tracer. This 
will be called the lower view and the 
upper two views the upper views. 
m 45° i A scanner, usually a triangle, is 


mounted to the drawing table with 

an edge parallel to the lines of the 

upper views that read as shapes in the 

lower view. The scanning action is 

caused by the movement of thc tracing 

board, while the scanner remains in 

a fixed position. Shapes on the lower 

view may be traced if the correspond- 

| ing line is being located by the edge 

A. ! of the scanner in the upper views. A 

FIG. 2—A family of trimetrics, all orientations of the same cube. The tracing and line on the oe which shows 
m" link have been marked for use in the twelve positions shown plus isometric. ĉS à point on the lower view, may be 
The table at right is used in setting up an isometric or one of the 12 positions. drawn by holding the tracer on the 
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MATERIALS - PARTS 


SPECIFIED 


Tracing 
“nk 


B Y 


PRODUCT 


AB 
ISOMETRIC 


Distance in 
inches 
from Pivot 


3.257 
6.4308 
7.6303 


Minor Axis 


Reduction 


0.75984 
0.57735 
0.51753 
0.39341 


Scanning 


21° 40’ 37° 14 
31° 10’ 45° 

34° 19° 27° 22’ 
41° 17’ 34° 16’ 


point while the scanner passes over the 
line on the upper view. 

As shown in Fig. 3, the view being 
drawn by the marker is in a trimetric 
projection. The distance between the 
pivot and the marker, which is equal 
to the distance between the pivot and 
the tracer, has been adjusted to a 
specific trimetric projection. The 
angle at which the upper views are 
mounted must relate to the adjust- 
ment of the tracer and the marker. 
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The angle of position of the views 
being traced may be any angle and 
the resulting drawing will be correct. 
For convenience it may be the same 
as the angle used for MR but if 
a specific projection is desired, a spe- 
cific angle of position must be used. 

The Adapto-Arm has been marked, 
Fig. 4, for use in the twelve positions 
of the family of trimetrics shown in 
Fig. 2, as well as isometric. And for 
further simplification, Table I shows 


a corresponding angle for different 
pivot and marker adjustments. 

In solving for the distance x in Fig 
— CY X28) M 
- —— 
is used. Y is the minor axis or the 
desired reduction. 

This formula may be used to adjust 
the arm to any axonometric drawing 
system. 


4, the formula x 


The Wilkinson Co., 
Box 638, Arnold, Md 


CONTINUED ON PAGE 220 
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Voltage Converted To Decimal Digits 


Operating upon demand, the Tele- 
ducer type 24 A automatically converts 
analog voltages into decimal digits 
with an accuracy of 0.1 percent (1000 
counts full scale). It digitizes an 
input voltage, and holds the digital 
representation for a controllable period 
of time for purpeses of display, 
recording, or any desired readout 
form. The digital output can be 
recorded by means of a punched card, 
an electric typewriter, magnetic tape, 
or punched tape. 

The instrument digitizes low voltage 
without d-c amplification and high 
voltage by means of an attenuator. It 
uses a simple-bridge balancing circuit 
which does not hunt or oscillate, and 
requires only 0.8 second or less to 
reach balance. 

The Teleducer is essentially a self- 
balancing digital potentiometer, the 
output of which can only be of integ- 
ral values. This action is accomplished 
through the use of single direction 
stepping switches which are actuated 
in the proper sequences to cause the 
bridge voltage to equal the input test 
voltage. Null detection is provided 
by a high frequency chopper error 
amplifier. 

Three stepper switches are used to 
permit digitizing over the range from 
000 to 999. Each stepper has fixed 
resistors between position points, and 
the three steppers taken together form 
an integrally variable potentiometer. 

The supply voltage to this potenti- 
ometer comes from suitably switched 
resistors and a 10-turn potentiometer 
(from a 3 volt battery source) such 
that full scale voltage across the po- 


Strain Gauges 
Telemeter Receivers 
Record-Reading Devices 
Analog Computer Output 
Pressure Measuring Elements 


tentiometer may set at any value from 
20 millivolts to 1.0 volt. The sensi- 
tivity therefore may be any desired 
value between 20 microvolts per count 
and 1.0 millivolt per count. 

The stepper switches always start 
from a reset condition and establish 
a potentiometer voltage balance with 
the input test voltage, but do so 
only upon external demand, in the 
form of momentary circuit closure. 
This action is accomplished by de- 
pressing the Readout button of the 
panel face, or by circuit closure from 


Punched Cards 
Electric Typewriter 
Magnetic Tape 
Punched Tape 


another source through the input 
Readout socket just below the Readout 
push button. During the period of 
reaching a balance, an indicator light 
labeled Balancing is turned on. 
When balance has been achieved, a 
Null light comes on, and an externally 
available circuit closure is made. The 
use of this latter signal is to auto- 
matically start the recording unit. 


Telecomputing Corp.. 
133 E. Santa Anita Ave., 
Burbank, Calif. 


Oil-Actuated Transmission Extends Performance 


To get extended full-range per- 
formance from hydraulic torque con- 
verters, a new oil-actuated two-speed 
transmission has been designed to give 
a dual range of converter operation. 
The unit is equipped with a direct 
drive and a single stage planetary 
gear system. Two ratio spreads are 
available: direct drive with a 2.69:1 
reduction ratio, or direct drive and 
3.07:1 reduction ratio. 

Besides the extended range of per- 
formance obtained, the new two-speed 


transmission is said to give greater 
shifting ease through the use of hy- 
draulically actuated multiple disk 
clutches, and providing the selection 
of three operating positions: neutral ; 
high or direct drive; and low or re- 
duction gear drive. All positions in 
the range are controlled from a special 
spool-type valve mounted on top of 
the transmission. 

Compact and rugged in construc- 
tion, the new transmission is also 
designed for easy installation and 


simple maintenance. As a package 
unit, the transmission is matched to 
the three-stage hydraulic torque con- 
verter made by this company. Known 
as the model T-302, this new unit has 
applications ranging from oil field 
rigs to switching locomotives Also 
made by this company is an oil-actu- 
ated clutch that requires no adjust- 
ment to compensate for friction plate 
wear, and has snap rings for easy 
disassembly. 

Twin Dise Clutch Co., Racine, Wis. 


CONTINUED ON PAGE 222 
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are being 


SPECIFIED 
for High temperature 
fastening up to... 


... particularly where 
high frequency vibration, 
tensile strength and 
re-usability are factors! 


Klincher Locknuts are specially designed to 
give reliable performance in critical applica- 
tions at temperatures up to 1600° F. The 
Klincher principle of load distribution reduces 
the high stress concentration and torsional 
load usually found in the first two or three 
threads. Even under severest vibration, nut 
remains positively locked and there's no 
danger of galling, seizure or stud wear... 
and nut remains fully re-usable. 


* 


UNLOCKED >| 
... BEFORE E ni 
bord ird 


HERE ARE MORE KLINCHER FEATURES 


ideal for hand and power 
wrenches. 


Manufactured in stainless and 
other materials, in machine 
screw sizes No. 4 and up, and 
all fractional sizes. 


Pu 
TT labile LPR 


INDIANAPOLIS, INDIANA 


(€ fo 
AN 7| 


KS 
aM 
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^ Easy to inspect for positive assurance of 
tight connection. 


a Free running feature reduces assembly 
time. 


* Only one piece to stock and handle. 


Klincher's unique construction makes it possible in 
some cases to use a smaller hex size |. . on aid to 
fitting in tight places where minimum clearances are 
present. Write for data ond experimental samples, 
giving size and application. Address Dept. PE-8. 
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continued 


Steel sheli 
/ 


f i 
Si/can man or Silicon 62 sleeve 
/ 


i pA 
PLus | cu — 


gm 


/ 
Confact* — — — 


Ferrule - ^ 


RECEPTACLE 


Solder pof — - 
Contact 
Vitreous sea/-- 


Sub-Miniature Hermetically Sealed Connectors 


To meet the demand for smaller and smaller electrical 
components, sub-miniature connectors in the round shell 
design have been designed for use on miniature sealed and 
unsealed instrument switches, relays, transformers, ampli- 
fiers, and other components and equipment. Known as the 
U series, the connectors are now ub in 3- and 6-contact 
arrangements, with single contact types soon to be intro- 
duced. An additional connector, the UE, is available with 
12 contacts. 

The U plugs with socket inserts have resilient material 
insulators of silicone material, and pin insert plugs have 
insulators of vitreous material. Pin contacts of the U 
connectors can be furnished with either solder-pot or 


eyelet terminals. One group of receptacles is hermetically 
sealed for solder applications, and another with a locknut for 
mechanical or solder applications. 

Contacts are for 5 amperes current, with a minimum 
flashover of 1,700 v d-c, and polarization is achieved by 
a flat-top polarizing design. Engagement is made by the 
bayonet and “J” slots, which require less than j turn 
of the coupling member to latch or unlatch. Shells are 
steel; finished in cadmium plate chromate dipped. The 
3-contact plug weighs only 0.0088 Ibs. and is 14, in. long, 
with a maximum diameter of 43 inch 


3203 Humboldt St., Los Angeles 31, Calif. 


Miniature Printed Circuit Card Receptacles 


Printed circuit receptacles in sizes from 2 to 22 contact 
positions, permit easy removal and replacement of printed 
circuit cards for maintenance purposes, and easy external 
wire soldering operations. The K2S and the K3S units 
shown above in the illustration are suitable for limited space 
requirements, and can be used either individually or stacked 
side by side. 

The larger unit shown at the bortom, model K15S, 
permits the use of a 2} in. wide by yy in. thick printed 
circuit card containing a maximum of 14 terminals and 
one — slot. The polatizing pin in the receptacle 
can located in any position required. Printed circuit 
cards with fewer terminals can be used by including addi- 
tional polarizing slots on the card. The polarizing pin 
allows engagement in the correct position only, while the 
wiping action of the contact makes positive contact at all 
times. 

Receptacles K6S and K18S are about the same as K15$ 
and differ only in the size circuit card used. The 


K6S has a maximum of 5 terminals, and the K18S has a 
maximum of 17 terminals. 


Winchester Electronics, Inc., Glenbroog, Conn. 
CONTINUED ON PAGE 224 
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The beaver’s building skill captures the imagination of 
engineers and naturalists alike. This industrious animal is 
undoubtedly the ‘“‘woodland’'s greatest hydraulic engineer” 
In constructing dams and lodges, he cuts down small trees, 
dragging them into the water. Stripped of bark, these sticks 
and poles are shoved endwise into the dam or lodge structure. 
Stones are pushed or carried to the site and wedged into 
place, while mud is scooped up from the pond bottom and 
placed in crevices much like mortar. Beaver dams may be 
from 30 to 80 feet wide, and usually are strong enough to 
walk across. Lodges—often 20 feet in diameter—are built of 
interlocked sticks, stones and mud. This watertight con- 
struction may actually be the forerunner of modern reinforced 
concrete—another lesson man has learned from nature. 


a tee 


/ 
— 
to. 5 ». 


=, r^ Ez 


WOODLAND'S GREATEST HYDRAULIC ENGINEER 


Many products have design features requiring a hydraulic seal with special properties in addition 
to close tolerances and extreme uniformity. If yours is such a product, you'll want to know more 
about injection molded Minnesota O-Rings. Available in numerous compounds of natural or 
synthetic rubber, Minnesota O-Rings have great tensile strength, extreme capacity for pressure, 
and high resistance to compression set, abrasion, and oil swelling. Check these examples of success- 
ful installations in air, gas, and hydraulic systems: dispensing mechanisms . . . hydraulic rams and 
valves . . . air cylinders . . . remote control mechanisms . . . spraying equipment . . . gasoline and 
steam engines . . . and water pumps. Minnesota O-Rings are the choice of industries leading engi- 


neers and product designers. For prompt analysis and quotation on your requirements, send us 
your blue prints or specifications. 


Minnesota Rubber’s exclusive injection molding process 
produces O-Rings and other small rubber parts to meet 
extreme uniformity and tolerance requirements . . . 


and at low average prices. Send for bulletin on injection 
molded Minnesota O-Rings. 


SRS MINNESOTA RUBBER & GASKET CO. 
3630 Wooddale Ave. * Minneapolis 16, Minn. * Phone WHittier 6511 


AFFILIATED WITH MINNESOTA SILICONE RUBBER CO. OFFICES IN PRINCIPAL CITES 
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NEW COMPONENTS 


Easy- Lo-Use, 
Portable Computer In 
Slide-Rule Form 


A new instrument in the variable scale family, the 
GraphAnalogue, will handle linear functions as well as 
arbitrary nonlinear functions directly, thereby eliminating 
much of the time normally spent in processing data. It 
multiplies graphs or curves directly. It divides a distance 
into any number of equal spaces, or into logarithmically 
proportional length, or into any arbitrary nonlinear pro- 
portion. It is most useful in data reduction where oscillo- 
gram recordings can be read directly in the final dimen- 
sions, regardless of the shape of the calibration curve. 

The heart of the GraphAnalogue is an accurate tri- 
angular spring, fixed at the left end, and attached at the 
right to a slide. Fastened in a similar manner is a round 
spring carrying little discs with numbers to simplify the 
reading of the triangular spring. 

The triangular spring has 103 coils of which only 100 
coils are calibrated. A color scheme is used to subdivide 
the 100 coils into tens and fives, where every tenth coil 
is marked red and every fifth coil blue-green. The round 
spring carries the numbers 0, 2, 4, 6, 8 and 10 to calibrate 
the 0, 20, 40, 60, 80 and 100 coils of the triangular spring. 
Since both springs are attached at the right end to a slide, 
when the slide is moved, both springs extend the same 
distance and the same numbers calibrate the coils. Both 
springs are protected by an optically qe crystal. 

The instrument has 18 scales including logarithmic, 
probability, trigonometric, power, linear and reciprocal. 
Most important however, is the Graph Paper Insert which 
fits under the side and allows the user to work with any 
arbitrary nonlinear function. 

The purpose of the Graph Paper Insert is to read, plot 
and interpolate graphs, curves and scales involving non- 


MATERI 


ALG AND PARTS continued 


THE PROBLEM is to read a strain gage recording where 1 inch 
amplitude = 18,730 psi. Also include a correction factor = 0.924. 
Solution: 1 inch = (18,730)(0.924) = 17,310 psi. Set the hair- 
line to 17.31 on the R; scale. Every coil represents 1000 psi. Scale 
off the stress with the spring. 


linearity. Typical applications are found in reading oscillo- 
gram or telemetering curves where a nonlinear calibration 
curve is necessary; plotting from curves; interpolating 
between families of curves where linear, or logarithmic 
interpolations are too inaccurate; reading one set of data 
directly coverted to another set; and plotting nomograms. 

The GraphAnalogue is about 14 in. long, 5 in. wide 
and 4 in. thick. It is completely mechanical, and has a 
built-in dovetail slot to be used on boards or in gangs. 

Both the left and right ends are cemented to the base. 
The main body of the instrument is made of aluminum. 


Gerber Scientific Instrument Co., 162 State St., Hartford 3, Conn. 
CONTINUED ON PAGE 226 
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If your product requires a high degree of temperature stability . . . . 


if compactness is a must—specify Stevens Type C* thermostats. Since 


contacts open only when bimetal overcomes spring pressure and friction 
of bimetal against spring surface, electrically independent bimetal re- 


sponds only to heat from controlled device—for a clean, positive break. 


Another advantage is that Stevens makes the widest range of 


bimetal thermostats in the industry. This means that, in most cases, there 


is a production Stevens thermostat to fit your special requirements to 


open or close the circuit on any predetermined temperature rise from 
-75 to 600 F. So-consult with Stevens when your product is in the 


design stage and assure better performonce, longer life. ' — | 
1 s E y 1 1 M ] \ F 
1 i J J ` à i 


STEVENS 


NEW COMPONEN 


T S—- MATERI 


ALS. AR OS 


PARTS continued 


Paper Base Tubing Has Good Dielectric Properties 


Resinite tubing with increased wall 
strength, improved dielectric and 
other electrical properties, as well as 
high chemical and moisture resistance, 
is available in all shapes, widths, and 
lengths, including round, square, rec- 
tangular, and oval. Inner diameters 
range from 0.125 to 3 in., with wall 
thicknesses from 0.006 to 0.100 in. 

Tubes can be supplied threaded in- 
side or outside, slotted, punched, or 
embossed. Threaded coil forms have a 
special three-row design to permit 
axial pressure in excess of 25 pounds. 
Torque can be controlled to +1 
in.-0z., eliminating wobble or freezing 
of cores, permitting accurate, as well 
as frequent coil adjustment. 

Resinite tubes can be slotted to 
specifications for flyback transformers. 
Special small I. D. sizes are available 
for use as screw insulators in relays 
and transformers where insulation is 
necessary. Heavy wall tubes have ade- 
quate tensile strength for use as shafts 
in electrical or electronic applications 
in which metal might produce unde- 
sirable inductive effects. Due to their 
chemical and moisture resistant prop- 
erties, tubes of the large O. D. size 
are being used in paint rollers for 


both water and solvent base paints. 

Three grades of tubing are avail- 
able: punching, embossing, and coil 
forming. Properties are: Density: 
0.302 grams per CC; Power Factor: 
0.0312; Dielectric Strength: (short- 
time) 2600 v. (average at 0.012 wall 
thickness) ; Moisture Absorption: 2.86 


(average after 72 hrs. at 100 percent 
relative humidity) ; Volume Resistiv- 
ity: 1.2 x 101? ohm cm. (wall thick- 
ness 0.013 in. O. D. 0.280 in.) ; Co- 
efficient of Thermal Expansion: 1.02 x 
105. 
Precision Paper Tube. Co., 
2035 W. Charleston St., Chicago 47, Il. 


Rotary Gear Pump Has Simplified Design 


Developed primarily for positive 
displacement of lubricating liquids, a 
new rotary pump of simplified design 
will handle fluids and semi-fluids, 32 
SSU to 250,000 SSU. Capacities with 
this Hydrex pump are 1-500 gal per 
minute; 300 psi for continuous duty, 
and 500 psi for intermittent service. 

The simplicity of the pump is fea- 
tured by: only two castings are used, 
—for the body and the head; there 
are only two moving parts—the two 
rotors; no inner races are needed in 
the bearings, as the shafts are hardened 
and ground at the bearings; only one 
stuffing box is used. 

Other specifications of the pump: 
the rotors are precision made gears: 
pumps are hydraulically balanced 
axially; shaft is hardened and ground 
at the stuffing box, minimizing wear; 
heavy duty roller bearings are used; 
all connections over 2 in. are flanged. 


Sier-Bath Pump Co., Ine., 9252 Hudson Blvud., North Bergen, N. J. 


CONTINUED ON PAGE 228 
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REDUCE THIS 


TO THIS 


If you could take about 80% of the friction out of your moving device, you 
could vastly reduce the size of motor needed. 


Our ball-screw actuator is a combination of the screw (for power) and balls 
(for friction-free movement). 

Many U. S. airplanes have installations of our ball-screw actuators. They have 
been used to help replace big motors with small ones; to improve control of 
motion; to eliminate human work required to crank something. 

Besides saving weight and reducing the cost of friction—besides providing 
absolutely smooth motion—besides minimizing need for lubrication—the Ball- 
Screw Actuator permits the precision control of metal to metal. You can stop 
on a split micron! 

We have expanded our capacity so that we can engineer industrial applications 
now. Write for booklet describing actuators and their uses. 


CLEVELAND 
PNEUMATIC 


TOOL COMPANY 
DEPT. E-8 + CLEVELAND 5, OHIO 


BALL-SCREW ACTUATORS AIR-OIL SHOCK ABSORBERS 


AUTOMOTIVE SHOP EQUIPMENT 


WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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continued 


Metal Cleaning With Ultrasonics 


In a new method of cleaning metal by ultrasonics, the 
main part is the transducer element, which is nothing 
more than a curved piece of ceramic resembling a 6 in. 
long pipe, cut in half along the longitudinal axis. The 
ceramic pieces have focusing and flexibility properties, and 
can be connected in series and arranged as desired. 

With this method, known as the Soniclean process, 
electrical energy is transmitted to the ceramic transducer, 
converted into sound energy, and then projected through 
a solvent at a frequency of 430,000 cycles per second. The 
solvent being used in the process is trichlorcthylene; how- 
ever, the process is not limited entirely to this material. 
Because a potential of only 40 volts is required to operate 
the ceramic transducers, they can be safely immersed 
directly in the solvent, eliminating the sealed containers. 

Material to be cleaned is placed in the solvent, either 
manually or by conveyor, directly in the path of the greatest 
focal intensity of the ultrasonic waves. In this arca a 
turbulence is created, resulting in the penetrating cleaning 
action. 

Because of the design of the ceramic transducer, the 
sound waves converge to a straight line as long as the trans- 
ducer itself, and is not confined to a single point. In the 
illustration, dirt on the surface of a jet engine blade is 
shown as it is being removed by the ultrasonic waves. In 
this case the substance is an iron oxide paste which is used 
to coat the blades to help detect possible flows. 


Detrex Corp., Detroit 32, Michigan 


Variable Speed Drive Unit Drives In Any Direction 


A new unit in the variable speed drive field combines 
good flexibility in operation and application with a variety 
of mounting locations. Called the Flexi-Speed drive, it 
may be mounted in almost any position around the driven 
equipment, may drive in any direction, and can deliver 
any desired speed within a ratio of 8 to 1. 

The driven shaft may be located anywhere around the 
motor shaft, and the speed control hand wheel may be 
located parallel to, or in any of eight positions perpen- 
dicular to the motor shaft. Six different length belts per- 
mit a wide choice of shaft center distances. 

The units are available in 4, 3, and 1 hp capacities, and 
are adaptable to most industrial applications, including 
those with in-line or right angle reducers, countershafts, 
chain and sprocket, or V-belt drives. It is also used for 
driving standard gear reducers for parallel drives, or worm 
gear reducers for right angle drives. 


Reeves Pulley Company, Columbus, Indiana 


DESIGNED TO HANDLE AIR-PRESSURES in orifice which prevents accidental ter. A double piston design gives 


from 0 to 250 psi on pneumatic 
clutches up to 1500 hp, a chatter- 
proof, quick-release valve has a built- 


removal of the orifice from the line, 
and eliminates the possibility of pres- 
sure equalization responsible for chat- 


quick releasing action. Size is 24 in. 
over-all length. Deublin Co., 1155 
Waukegan Road, Glenview, III. 


CONTINUED ON PAGE 230 
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are Adlake Mercury Relays 
saving money for American Industry? 
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Today, ADLAKE Relays are increasing efficiency and 
assuring dependable operation in timing and control 
circuits in many of the most exacting installations in 
industry! They are saving money by doing—year in 
and year out—the jobs that conventional relays can 
do in an uncertain manner at best! 


For instance, ADLAKE Relays have proved their ability 
to stand up under the most adverse conditions of tem- 
perature and moisture. Their time delay characteristics 
are fixed and non-adjustable . . . normal line voltage 
fluctuations or ambient temperatures from —38.8? to 
200° F. have no material effect on these characteristics. 


Yes, in chick incubators or diesel locomotives . . . wher- 
ever sensitivity and dependability are required . . . 
ADLAKE Relays can be counted on. Send for complete 
Relay catalog today . . . The Adams & Westlake Com- 
pany, 1169 N. Michigan, Elkhart, Indiana. In Canada, 
write Powerlite Devices, Ltd., of Toronto. 


EVERY ADLAKE RELAY IS TESTED— 
AND GUARANTEED—TO MEET SPECIFICATIONS! 


Type 1040-44 ADLAKE Relay... available with time delay 
or load features and either normally open or normolly closed 


z Bas 


REG Adams & Westlake enn 


Established 1857 + ELKHART, INDIANA + New York + Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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NEW COMPONBENTS-—MATERIALS AND "AXIS continued 


Fast Response Hydraulic Servo Valve 


This miniature single-stage, uncompensated servo valve 
was designed for use in hydraulic servo systems where fast 
response, reliability, and small size are necessary. Because 
of its balanced symmetrical twin-position design, it will 
operate smoothly under adverse vibration and lateral accel- 
eration conditions. The valve has no external leakage, a 
small drain line returns leakage oil to the sump, and both 
pistons are accessible for mechanical actuation and may be 
utilized for safety limit stops in servo systems. 

The body and pistons are hardened, precision-lapped 
alloy steel which insures dependable servo valve operation 
under dirty oil conditions. This model 4 servo valve may be 
manifolded directly to the load actuator. 

Working Pressure: 200 to 3000 psi; Power to Load 
(max.): Approximately 5 hp; Steady State Leakage: 0.1 
to 0.2 gpm (adjustable) ; Drain Line Pressure: 15 psi, 
max.); Torque motor balance current: 20 ma.; Torque 
motor continuous current (max.) : 40 ma.; Hydraulic Lines: 
AN 45 in. O. D. per AND 10050-5, (may be adapted to 


1 in. for low flows) ; Weight: 2.8 pounds. 


Midwestern Geophysical Lab., 3401 S. Harvard, Tulsa, Okla. 


Potted, Sub-Miniature Delay Line 


Simplified mounting of this compact, potted, sub-minia- 
ture delay line is shown by the two pins that are passed 
through the delay lines, and the panel on which the line 
is mounted. A drop of solder is placed on each pin at 
the back of the mounting panel. 

This delay line is of the lumped-constant design, and has 
a time delay of 2.5 microseconds, or 5 microseconds if a 
reflection is used, and has an attenuation of 2 db. A 
number of these lines can be used in series to give any 
integral multiple of the basic 2.5 microsecond delay. 
Molded in a thermosetting resin, the line is compact, 
having dimensions of 18} x 4} x 4 in., and weighs only 
0.68 ounce. 

The characteristic impedance is 2800 ohms, and the 
working voltage is up to 500 volts. The delay line has a 
rise time of 0.5 microseconds (measured with source and 
impedances equal to the characteristic impedance). Leads 
are 22-gage copper wire, tinned, 1} in. long. 


The Jacobs Instrument Co., Bethesda 14, Maryland 


A NEW COMPACT, WIRE-WOUND CON- 


TROL has no shaft, but is screwdriver 
adjusted by means of a slot in the 
rotor. Of the semi-fixed type, it has 
resistance values of from 4 to 500 
ohms linear only, and a resistance 
tolerance of +20 percent. Insulation 
withstands 500V at and the mechani- 
cal and electrical rotation is 245 deg 


without bias resistor stop. The con- 
tact arm is grounded to the case, while 
the insulated terminal protrudes either 
parallel to or at right angles to the 
mounting surface. Clarostat Mfg. Co., 
Inc., Dover, N. H. 


A NEW SOLENOID FEATURES a re- 
placeable coil which can be changed 


in the field by removing two spring 
clamps. Available in two models: No. 
230 delivers about 6.5 in.-lb. per 
stroke, and No. 231 delivers 9.5 in.-Ib. 
per stroke. Voltage rating is 50 or 
60 cycles, and the field coil is mois- 
ture-proofed or oil-proofed. Dor- 
meyer Industries, 3418 N. Milwaukee 
Ave., Chicago 41, Il 


——CONTINUED ON PAGE 232 
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Imaginative architects and engineers 
know that inhibitions and prejudices 
must be stifled if creative develop- 
ment is to have full freedom of ex- 
pression. That’s why many seeming- 
ly senseless drawing board doodles 
often emerge as revolutionary ideas 
in building technology. 

We are happy to have had a 
hand in shaping some of these 
mental images into metal miracles 
for today’s innovations in the heat- 
ing, air conditioning, lighting, acous- 
tical, structural and ornamental fields 
of building construction, 


d 


TUBE CORPORATION - WARREN, 


\ 





NEW 


COMPONENTS —M 


continued 


Wide Range, Balanced Piston Relief Valves 


The new two-port, balanced piston, relief valves shown 
here have rated capacities (from left to right), of 9, 5, 
and 2 gpm respectively, and are greater than required by 
specification MIL-V-5523 by 6, 3.5 and 1.5 gpm respec- 
tively. A 16 gpm size, is also available. The same internal 
parts also may be used in a four port housing. 

The two main features of these valves are: (1) low 
pressure variation from the cracking point to the maximum 
rated capacity; and (2) low internal leakage. The oper- 
ating range is adjustable for 500 to 4500 psi without a 
n change. The temperature range of operation is 
etween —65F and 160F. 

The basic valves are available with a vent feature which 
permits control of the valve from an outside sourcc. 
Another feature is an external drain that will isolate the 
flow over the valve control ball so that system back pres- 
sures will not affect the pressure relief sctting. 

A central bore in the housing contains all of the working 
parts of the valve which consist of a sleeve and spool sub- 
assembly, a large fixed load spring and a smaller adjust- 
able load spring which retains a control ball on its seat. 


NEITHER A SIZE 2 NOR A SIZE 3, a 
new size 24 magnetic starter and con- 


size 5: control where the horsepower 
rating overlaps the size 2. The smaller 
physical size is also an advantage. 


Percent of roted flow copocity 


These controls are rated 20 hp, at 208- 
220v; 30 hp at 440-550v, a-c poly- 
tactor now may be used in place of a m and some are available with 

uilt-in selector switch. 
matic Controls, Ltd., 4251 
St. West, Toronto 18, Canada. 
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Percent of roted relief pressure 


Vickers Inc., 1400 Oakman Blvd., Detroit 32, Mich. 


SYNCHRONOUS MOTORS for light loads 
are available at speeds from 10 rev. 
per hour to one rev. per month. Takes 
continuous loads up to one in.-pound. 
Vocaline Co. of America, Inc., 209 
Coulter St., Old Saybrook, Conn. 


CONTINUED ON PAGE 234 
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Can you use 


tubing 
with ductility 
like this? 


€ These bends are unusual. For one thing, they're in every 
possible plane. Also, the radius of each one is short. Much 
shorter than you'd think possible. And it takes the strength 
and ductility of ELECTRUNITE Tubing to stand up under 
this kind of bending. 


Does this give you an idea? Maybe you have a problem right 
now that ELECTRUNITE Tubing might solve. Perhaps you 
want to cut costs. Or use a different method of fabricating. 
Whatever it is, it will pay you to investigate Republic 
ELECTRUNITE Tubing. It’s available in both carbon and stain- 
less analyses. Our engineers will be glad to work with yours 
to help you use it—profitably. For BOOKLET Write To: 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
222 EAST 131st STREET © CLEVELAND 8, OHIO 


ELECTRUNITE TUBING 
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PARTS continued 


Tube Fittings Attached Without Welding 


Corrosion resistant fittings can be attached to rigid 
tubing mechanically, without welding or brazing, and 
result in a completely leak-proof joint. The coupling parts 
are made in non-stabilized stainless steel; mild steel; cad- 
mium plated; aluminum, anodized; or titanium, and are 
attached to the tubing by means of an expander mandrel 
which rolls, and expands the tubing to the fitting. 

Extremes of temperature and vibration have no effect 
and all fluids, gases and corrosive agents can be handled 
if the correct materials for both tube and fittings are used. 

The fittings are available with either plain or O-ring 
groove vee-clamp type flanges, in a size range from 3 in. 
to 7 in. O. D. tubing. Tube fittings are also available 
with 4, 6 and 8 bolthole swivel flanges in the same O. D. 

In addition to the above swivel and vee-clamp flange 
versions, the fitting has also been designed with female 
swivel nut terminations in § to 14 in. O. D. tubing. 

Shown is the O-ring groove, vee-clamp type flange fitting. 


Avica Corp., Box 1090, Portsmouth, Rhode Island 


Plunger Potentiometers For Machine Tool Control 


Plunger potentiometers are now available for indus- 
trial electronic control applications such as constant cutting 


speed machine tool drives, winder drives and processing 
machinery, as well as “dancer roll” systems. 

In the case of constant cutting speed machine tool drives, 
the potentiometer interprets the position of the cutting 
tool for the electronic control system. When driven by a 
flat or rotary cam actuated by the cross feed mechanism, 


the potentiometer may interpret position as a linear or 
non-linear function, depending on the shape of the cam. 
The resistance element and the sliding contact are pro- 
tected by an oil-tight enclosure. The plunger, with its 
roller-type cam follower requires only 4 in. linear move- 
ment for complete traverse of the 10,000 ohm potenti- 
ometer. 
A small unit, the model 68 shown measures only 8} in. 
in width x 44 in. in depth x 7 in. high over plunger roller. 
Ward Leonard Electric Co., 
115 Mac Questen Parkway South, Mount Vernon, N. Y. 


A WIDE VARIETY OF miniature and 
sub-miniature metal tubing for use as 
component parts of transistors and 
other electronic equipment can be 
made in sizes down to 0.010 in. O. D.; 
walls down to 0.0010 in.; and toler- 
ances as close as 0.00025 in., in metals 
of almost any analysis. The Pointer 
tubing, an aluminum alloy tubing, 
some of it finer than a human hair, 
is used as the indicating needle in 
sensitive measuring instruments of all 


types. The tubing is seamless, cold- 
drawn, and the maximum O. D. is 
& inch. Uniform Tubes, Inc, 1220 
Level Road, Collegeville 2, Pa. 


IN ADDITION TO HAVING GOOD drying- 
oil properties, a new primer, P-50, has 
been specifically formulated for use 
with active solvent synthetics, and 
particularly with vinyl coatings, giving 
in one coat approximately 2 mils of 
dry film thickness on flat areas, the 


primer has a good "edge build", and 
does not draw thin over any irregu- 
larities on the surface. The primer 
has good adhesion properties, will 
bond to most metals, and may be used 
over old, corroded,  wire-brushed 
metal. It also may be used over most 
old paints, whether oil-base, rubber- 
base, or vinyl. It provides for the 
control of under film corrosion and 
rust creepage. Prufcoat Laboratories, 
50 East 42nd St., N. Y. 17, N. Y. 


CONTINUED ON PAGE 236 
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SAGINAW BALL BEARING SCREWS 


revolutionize feed storage structure erection 


The HARVESTORE Division of the A. O. Smith Corporation of 
Milwaukee, Wisconsin has come up with a remarkable use for the 
efficient Saginaw Ball, Bearing Screw. Using five Saginaw screws as jacks, 
a crew of three men can put up a complete HARVESTORE farm feed storage 
structure in two days by building from the top down — and up! The top section is 
assembled first, on ground level. It is then raised in this manner: an air-compressor, powered 
by a 1'4 H.P. engine, drives an endless chain which rotates all five screw-jacks simultaneously. 
After the top section is raised, the next section is assembled, both sections are 
then raised — and so on. This method saves considerable time, eliminates scaffolding 
and banishes the hazards of erecting the usual type of feed storage structure. € In 
the country's best manual and power steering gears, in machine tools, in many of 
the latest type army and navy aircraft, Saginaw screws are raising, lowering, pushing or pulling 
loads up to thousands of pounds with a fraction of the power that would be required 
by any type of thread-to-thread screw. € With wear reduced to a minimum, there is 
no appreciable increase in back-lash throughout the life of Saginaw Ball Bearing Screws. 
They can be effectively combined with electrical, hydraulic or pneumatic units. And 
they simplify service and reduce maintenance requirements (even to the extent of 
operating effectively with no lubrication). Saginaw screws can be furnished 
in any size in a complete range of load and life requirements. 


FOR MORE COMPLETE INFORMATION WRITE FOR ENGINEERING DATA BOOK. 


j” ja jm ga? 


aqinaw STEERING GEAR DIVISION " 


GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN © MANUFACTURER OF SAGINAW POWER STEERING 
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COMP ON EN TS — MAT? 


Long-Life General 
Purpose Relays, Have 
High Current Rating 


Featuring longer life and greater flexibility of applica- 
tion, a new line of general purpose relays in both a-c and 
d-c forms are available in voltages up to 300 volts. Accord- 
ing to the manufacturers, operating life of the relays has 
been increased by use of a braided shunt and repositioning 
of the shunt to reduce tension and wear. For da voltages 
of 250 volts, a unit mounted resistor is included in addi- 
tion to heavy silver contacts for extra long contact life. 
Also, added flexibility is offered through a varicty of acces- 
sories for combinations for any application. 

In its standard form, the relay is front connected and 
is suitable for mounting on either a metal or compound 
base back mounting. In addition, mounting studs for back 
mounting, and a special plug-in mount are available as 
accessories. Also available is a special cast iron enclosure 
in which the relay may be mounted for dust-tight or class 1, 
group D, explosion-proof service. Use of the standardized 
open-form relays with conversion kits, which may be 
stocked separately, gives units greater utility, and permits 
reduction in inventory. 

The new relays, designated as CR2790-E, are rated from 
6 to 300 volts; 60, 50, and 25 cycles plus d-c; and 10 
amp continuous contact rating. Three contact arrangements 
of the new unit are available: double-pole single-throw ; 
double-pole double-throw ; and single-throw double-break. 

Called the model CR 2790-E, these small general purposc 
relays are suitable for general control circuit applications, 
but they may be used as starters for small a-c motors wherc 
motors have sufficient overload protection, and are also 
suitable for application in electronic equipment and air con- 


ditioners, where small space and long relay life are major 
factors. 


General Electric Co., Schenectady 5, N. Y. 
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Pole shoder. 


Pon-head 
binding 
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continued 


-— —Silver contacts 


—B8reided shunt 


-Armature 


— — Laminafed 
magnet frame 


High Current Quick Disconnecting Connector 


A recent addition to the line of 


quick-disconnecting connectors, the 
AQRE 12 with twelve large contacts 
having 0.113 inch diameter solder 
cups for #12 AWG, permit the use 
of higher current (up to 25 amps) 
with no sacrifice of electrical charac- 
teristics, and without increase in over- 
all physical dimensions of the com- 
parable QRE-type conector having the 
same number of contacts. 

The specially designed spring- 
loaded contacts permit easy disengage- 
ment of the plug and receptacle. 
Floating contacts assure proper "play" 


for self-alignment, and locking guides 
prevent accidental disconnection due 
to vibration and serve to polarize mat- 
ing connector parts. 

Contacts Ha metal parts are gold 
plated over silver for low contact re- 
sistance, prevention of corrosion, and 
ease of soldering. The bodies are 
molded melamine to give high dielec- 
tric, arc resistance and mechanical 
strength. The one-piece construction 
does away with unnecessary creepage 
paths, and reduces the number of 
moisture and dust pockets. 

Voltage breakdown betwen contacts 


at sea level is 6250 volts d-c; at 60,- 
000 feet altitude, 1450 volts. Weight 


- of the plug is 1.2 oz.; receptacle, 2.1 


ounces. 

Also available is a miniature four 
contact connector, the JF-4, designed 
for right angle mounting, and suitable 
for applications in portable and air- 
craft equipment. Overall dimensions 
are 1 in. max. height, and 144 in. 
engaged length. Total weight of plug 
and receptacle is 0.04 ounces. 


Winchester Electronics Inc., 
Glenbrook, Conn. 


CONTINUED ON PAGE 238 
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A MESSAGE TO AMERICAN 


INDUSTRY ® 


ONE OF A SERIES 


One Sure Way to Get 
MORE DEFENSE FOR LESS MONEY 


How can we get more national defense for 
less money? The best answer yet given to this 
question appears in a little-noticed section of 
the new defense budget. That answer, with 
which this editorial is concerned, is to provide 
more equipment with which to step up muni- 
tions production in an emergency. Thus we 
can eliminate much of the need to stockpile 
finished munitions in advance. 


The new defense budget provides an appro- 
priation of $500 million, to be invested by the 
Secretary of Defense in specialized facilities 
required to produce munitions on a wartime 
scale, but not adapted to profitable operation 
by private industry in normal times. Facilities 
of this type are known as “stand-by capacity.” 


There is no strictly political controversy 
over the “stand-by capacity” program. It was 
originally suggested by Clay Bedford, Special 
Assistant to the Secretary of Defense during 
the Truman administration. It has since been 
reviewed and endorsed by the Eisenhower 
administration. Moreover, it involves little or 
no technical controversy. Civilian and military 
experts are well agreed that the only alterna- 
tive to enormous expenditures for stockpiling 


military equipment is to provide enough facili- 
ties for producing it quickly in an emergency. 


Here is the Key Idea 


In his speech of May 19, introducing his de- 
fense budget to Congress and the nation, Presi- 
dent Eisenhower stressed the value of such 
reserve capacity in these terms, “The more 
swiftly and smoothly we can mobilize, the less 
our dependence upon costly standing armies 
and navies.” 


In accord with this idea, the $500 million 
requested for the present reserve capacity 
program would be invested in tools that re- 
quire a long time to produce, and so present 
grave complications in an emergency unless 
they are ready in advance. Some such tools 
would be installed in new plants that are 
needed to eliminate potential bottlenecks in 
the defense production program, Others would 
be ordered to replace that part of the govern- 
ment’s present machine-tool inventory which 
is made obsolete by changes in the design of 
defense products. By completely “tooling up” 
with the most modern equipment, the admin- 





istration hopes to realize a production poten- 
tial many times greater than could be achieved 
by spending the same amount of money on 
military end-products. 


Examples of Savings 


In the specialized field of defense produc- 
tion, adequate modern capacity is the key to 
both economy and speedy delivery in a pinch. 
Here are some striking examples from the re- 
cent report of the Advisory Committee on Pro- 
duction Equipment (Vance Committee) to the 
Director of Defense Mobilization: * 


—In the case of certain ammunition com- 
ponents, the cost of new capacity can be recov- 
ered in only six weeks of full production. 


—If $500 million worth of special tools 
needed to make aircraft are purchased in ad- 
vance, aircraft production during the first two 
years of war will be increased about $18 bil- 
lion. In other words, it costs 1/36 as much to 
acquire the tools in advance as to acquire the 
aircraft. 


—In the case of a certain ordnance item, an 
expenditure equal to the cost of only 150 units 
of the item will provide the capacity to produce 
thousands and save three years’ time in meet- 
ing mobilization requirements. 


Moreover, reserve plants and equipment 
can be kept up-to-date at only a small fraction 
of the cost required to maintain an up-to-date 
reserve of military end-products. The cost of 
replacing 5,000 obsolete tanks is at least $1 bil- 
lion. The cost of new tools for a tank plant 
would be less than 10% of that amount. 


*This Committee, headed by Mr. Harold Vance, Presi- 
dent of the Studebaker Corporation, included Clay 
Bedford, then President of Chase Aircraft, Manly Fleisch- 
man, former Defense Production Administrator, and sev- 
eral retired military leaders with wide experience in 
procurement. 


Savings Will Multiply 


On the basis of facts like these, the Vance 
Committee recommended that the Defense 
Department spend $500 million to $800 million 
per year on specialized defense production fa- 
cilities in order to provide substantial reserve 
capacity as soon as possible. It also recom- 
mended that expenditures for military end- 
products which get obsolete rapidly be held 
to a minimum. The Eisenhower administration 
has adopted this approach to the problem of 
munitions production in asking that $500 mil- 
lion be invested in reserve capacity. 


The importance of this approach is much 
greater than is indicated by the amount of 
money to be spent on new tools, although this 
amount will go far toward assuring a healthy 
machine tool industry, adequate to meet emer- 
gency demands. What is really important is 
the great saving that can eventually be made 
in the cost of our defense program by a mod- 
ern tooling program. If we are to maintain 
this program for a long period, and if we are 
to pay as we go, we must have a low-cost pro- 
gram. No other plan to reduce and control the 
cost of a garrison economy can compare with 
the new approach suggested in the Vance 
Report and now embodied in the new defense 
budget. 


Congressmen will do well to scrutinize all 
military appropriations carefully. They have 
a chronic tendency to be too big. But there 
should be no penny-pinching on investments 
in capital equipment that will pay out in as 
short a time as six weeks in a war emergency. 
It would be tragic if this opportunity for real 
economy were lost in the controversy over 
other aspects of the defense program. The tool- 
ing program is a key part of the Eisenhower 
effort to cut defense costs. It should be 
promptly approved. 


McGraw-Hill Publishing Company, Inc. 





gl" MU È N that Bulda P.epuatieva- 


. .. and the Service that keeps them strong 


Yes, we have a powerful combination—Peerless Pre- 
mium-Built Electric Motors backed up by Peerless 
Sales-Service men... men who are accustomed to sizing 
up a job and then acting with conviction and author- 
ity...men who enjoy the complete confidence of their 


company because of their ability 


Peerless' customers enjoy the "family feeling" that pre- 
vails between company, salesman and customer. In 
fact, Peerless becomes a part of your company, held 
there by Peerless knowledge and skill— a relationship 
made strong by the responsibility and service of our 


representatives. 
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REOS AND PAZ TES continued 


Self-Regulating Flow Valve For Fork Trucks 


A new hydraulic flow control valve for fork and straddle 
trucks is now available in sizes for 2,000 lb. to 30,000 Ib. 
fork trucks, and 45,000 lb. straddle trucks. 

The automatic, self-regulating, flow valve controls the 
lowering speed of a load in inverse proportion to load 
weight. The heavier the load, the slower it descends. 
Also of prime importance, particularly when the load is 
near the rated capacity of the truck, is the positive elimi 
nation of surge at the start of lowering. 

The pressure in the hoist cylinder actuates the flow valve 
which allows a predetermined, infinitely variable escape- 
ment of fluid from the cylinder resulting in a regulated 
rate of descent for a given load. There is no restriction 
of lowering speed for empty hooks or for raising. For 
example, on one truck in the 3,000 Ib. class, for no 
load it had a 45 ft. per min. descent; for a 1,000 Ib. load, 
a 34 ft. per min. descent; for a 2,000 Ib. load, a 25 ft. per 
min. descent; and for a 3,000 Ib. load a 20 ft. per min. 
descent. All loads between those shown will descend at 
a rate between those given 

Flow control valves are available for any desired maxi- 
mum or minimum rate of travel. The manual control of 
the truck operator is not affected when raising the load 
or at lowering spceds slower than the flow control valve 
sctting. No additional controls are required because the 
valve is installed straight-in-line in the high-pressure line 
from the manual control to the cylinder. When built into 
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the hoist cylinder base as original equipment, it serves as 
a safety valve in case of ruptured oil line because the load 
cannot descend faster than the predetermined speed. 


Benton Harbor Engineering Works, Benton Harbor, Michigan 


Infinite Control Switch For Wide Range of Heats 


Designed for infinite control throughout the entire range 
of heating element temperatures, this switch regulates elec- 
tric heating units through an infinite number of inter- 
mediate settings ranging from zero up to the maximum 


rated wattage. 
1250 watts; 


Two models are available: model 510 for 
and model 520 for 2100 watts 

Originally designed for electric cooking ranges, the 
switch can be used with a single coil surface element, or 
by wiring dual coil systems in parallel. On dual systems 
a uniform heat can be developed simultaneously in both 
elements. 

The model 510 and 520 switch is voltage compensating 
in all positions except 100 percent of “high” position. 
When set, the dial regulates a wide selection of electrical 
inputs. Ambient temperatures which could affect the con- 
trol bimetal position are offset by a second bimetal control 
which adjusts the cam-operated contacts. 

A new feature gives a clean make and break of the 
control thermostat (bimetal timer). The heater for the 
control bimetal has a low mass and an average thermal 
coefficient of expansion. This results in rapid expansion 
and contraction during each cycle of operation. A spring 
loop couples the heater to the control bimetal, and trans- 
mits a force producing contact over-losure and over- 
opening at a favorable rate 

Measuring 24 x 1} x 1} inches, the infinite control 
switch is housed in heat resistant bakelite with a metal 
cover. The switch incorporates a bimetal timer assembly 


operating on one line, and a disconnect switch 
other line. Current carrying spring members are 
copper, and silver contacts are used on both line 


on the 
chrome 
circuits 


Proctor Electric Co., 3rd & Hunting Park Ave., Philadelphia, 40, Pa 
CONTINUED ON PAGE 240 
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Wichita. , lhe Answer 0 


CLUTCH PROBLEMS for HIGH SPEED OPERATIONS! 
s 


To have perfect control on highspeed 
presses operating at 450 Strokes Per Min- 
ute, clutches must disengage very quickly, 
because the elapsed time is extremely 
short between the ram at the bottom and 
at the top center. This is a major require- 
ment on 45 ton V & O High Speed Presses. 
Because Wichita 18” Low Inertia Clutches 
are the answer to this and many other 
press clutch problems . . . WICHITA 
CLUTCHES WERE SELECTED. 

In addition, the extremely fast action, of 
Wichita Clutches and Brakes, is ideal 
for inching (or jogging) and single stroke 
operation. 

The Wichita Clutch on the press pictured 
here has been operated in excess of 100 
engagements per minute WITHOUT 
DEVELOPING ANY TROUBLE . . . HEAT 
INCLUDED! 


WICHITA Low Inertia, Positively Ventilated 
CLUTCHES Will Eliminate: 
* Heat Problems 
€ Adjustment Problems 
€ Lubrication Problems 
€ Centrifugal Force Problems 
€ Self Energization Problems 


TO GAIN MAXIMUM EFFICIENCY FROM CLUTCH 
OPERATION SEE YOUR NEAREST WICHITA ENGINEER 


Brehm-Lahner, Inc., Detroit, Michigan 


HRS: 
jii 

HH. 
[T 
g 
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continued 


Miniature, High D-c Power Contactors 


Miniature, d-c power contactors, 
designated as the MB Series, have 
been developed for very high current 
applications in aircraft and similar 
equipment, and are available open 
(13 x 1$ x 1j in. high) or in her- 
metically scaled "K" cans (113 x 
1$ x 2] in. high). 

Open units arc equipped with j 
in. pure silver contacts and a solid 
silver shorting bar rated at 60 am 
peres, 28 volts d-c, non-inductive load. 
Contact arms arc heavy brass with 
large, tinned solder terminals. Con- 
tact arrangement is 1 Form X (single 
pole, single throw; normally open; 
double make). 

The pin-hinged armature is equipped 
with a spring assembly which equa 
lizes a high contact pressure of about 
250 grams. MB Series contactors pull 
in at 75 percent (maximum) of nomi 
nal voltage and drop out at 50 per 
cent (maximum). Coils are wound 
on molded bobbins and varnish-im- 
pregnated for protection against mois- 
ture. Breakdown voltage is 500 RMS, 
minimum. 

Hermetically sealed MB series con- 


Open MB contactor 


tactors are similar in construction to 
the open type except that they are 
equipped with Kovar glass, solder 
terminals rated at 16 amperes, 28 
volts, d-c non-inductive load 


MB contactor 
hermetically sealed 


Used for high current applications, 
this unit has rugged mechanical and 
electrical construction throughout. 


Potter & Brumfield. Princeton, Ind. 


End, And Side Actuated Linear Motion Potentiometers 


Computers, servos, telemetering de- 
vices, and general instrumentation ap- 
plications are some of the applica- 
tions of the new series of PIR linear 
motion potentiometers made for op- 
erating ranges from 4 to 12 in. in 
travel. Capable of high accuracy in 
rugged service, the units are avail- 
able as end actuated or side actuated 
instruments. Backlash in both forms 
is eliminated. 

The potentiometers are available as 
single or double units. The cross 
section of the single unit is 4 x 0.783 
in., while the cross section of the dou- 
ble unit is 3 x 1 inch. Normally, the 
linearity is +0.6 percent, and a resolu- 
tion to 0.001 in. is available. They 
can be used in 250F ambient tempera- 
ture operation, but special units can 
be made for 500F operation. 

A feature of the design is the full 
length bearing for the actuator rod 
and contact block. The potentiometers 
can be ganged or stacked, and can be 


ia 


supplied with through shafts. The 
actuator rods are free to turn about 
their axis. The actuators can be sup- 
plied as angular motion actuators. 
The potentiometers shown in the 
illustration have a travel of approxi- 


mately 1} to 6 in. in length, with 
corresponding overall dimensions rang- 
ing from 24 to 8 inches. 


Pacific Instruments Co., 
2315 Westwood Blvd., 
Los Angeles 64, Calif. 


— aaa CONTINUED ON PAGE 242 
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NEED MORE INFORMATION OR 


LITERATURE ON... 
. - Products Appearing in the Advertising Pages? TE 


WANT COPIES OF THE LATEST CATALOGS KEEP 


i ERVICE 


. Mechanisms, Instruments, Electrical Devices? 
. Hydraulic or Pneumatic Components, Motors, Controls? 
. Other Types of Equipment and Engineering Materials? 


Product Engineering Not good after 10/1/53 


Pleose send complete information about the products advertised on the following pages: 


Every month Product Engineering (If more than one product is advertised on a page, indicate one in which you are interested.) 


lists scores of new catalogs and 
bulletins available from manu- 
facturers. Some of these cover 
features of specific equipment. 
Others contain detailed techni- 
cal information on selection and 
application of broad classes of 
products. All are availoble to 
you for the asking. 


Send copies of the new bulletins and catalogs circled below to my attention. 
12 34 56 7 8 ?9 10 1l! 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
27 28 29 30 3! 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 


USE THIS CARD 


———^-—-—-—--—--- e. n mo OODEMT——mm.——m—m—————"———"——n—mn"—""—"-"-"""""t* 


* For copies of any manufactur- 
ers' bulletins described in this 
issue, circle postcard number. 


* For additional information on 
advertised products, fill in num- 
bers of the pages on which prod- 
ucts appear in spaces provided 
on postcards. If more than one 
product appears in the adver- 
tisement or if more than one ad- 
vertisement appears on a page, 
indicate by name or initial the 
item in which you are interested. 
Write in name if pages are un- 
numbered. 


BUSINESS REPLY CARD 
First Class Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 


Reader Service Manager 
Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 


Se 





a — 


new product catalogs and bulletins 


UNMM .. ——. 


advertised in this issue 


Getting all the information about oll 
of the significant new developments in 
the design field every month is a tough 
. . . and time consuming . . . job. To 
save you time, the editors of Product 
Engineering screen scores of new cat- 
alogs and bulletins each month, select 
only the ones they know will be of 
interest to you, and summarize each 
for your convenience. The companies 
issuing these catalogs welcome your 
request for copies. 


cere 


AUUT K 


BUSINESS REPLY CARD 


First Closs Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 


To save you time in making such 
requests, simply use one of the at- 


Reader Service Manager tached post cards. 


Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 


For catalogs and bulletins, simply 
circle on the post card the numbers 
which correspond to those that ac- 
company our editors’ listings and 
descriptions. Our Reader Service De- 
partment will do the rest. 


Also use this same card when you 
want additional information on any 
products advertised in this issue. 


Just write, in the spaces provided, 
the numbers of the pages on which 
the products in which you are inter- 
ested are advertised. 


PLEASE USE ONE CARD ONLY... 
so that this service may also be avail- 
able to other men in your company 
who may read this same copy of 
Product Engineering. 


To be sure that your request will 
receive prompt and careful attention, 
please write or print legibly your 
name, company affiliation, and ad- 
dress. This service is valuable to you 
only if you use it. We welcome your 
comments and suggestions at any time. 


Product Engineering Net good efter 16/1/53 


Please send complete information about the products advertised on the following pages: 
Lif more than one product is advertised on a page, indicate one in which you ore interested.) 


Send copies of the new bulletins and catalogs circled below to my attention. 
1 2 345678 Y 1 11 12 313 14 15 16 17 18 19 20 21 22 23 24 25 26 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 


S0 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 7 1 72 


Product Engineering-A McGraw-Hill Publication 


d dmi emp unum ctm — — —— — —— — — —— —— — — —— — — — — —— 





ntact Ball Bear 
THIN SECTION 


1 


LE s 


These KAYDON-bearinged BELL Anti-Submarine 
Helicopters won't be outsmarted! 


AVY'S latest “bad news” for unwelcome sub- 


trolability and stability of these modern defend- 
marines are the HSL-1 Bell Helicopters... 


most powerful tandem-rotor 'copters known ... 
big but compact, with high speed, long range and 
all-around performance *beyond expectations". 


Special thin-section KAYDON two-row angular 


ers of America. * KAYDON cooperates with many 
designers and technicians in terms of precision 
bearings that improve aircraft, automotive, mili- 
tary and industrial equipment . . . to help make 
many products better, faster, more profitably. 


contact ball bearings, used on the swash plates, 
contribute much to the compactness, speed, con- 


.. KAYDUN 


MUSKEGCONeMICHICGCAN 


On units you make to sell, or buy to use, speci- 


fy KAYDON bearings. Contact KAYDON of Muskegon. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller * Taper Roller * Ball Radial * Ball Thrust 
è Roller Radial * Roller Thrust * Bi-Angular Beariugs 


ENGINEERING CORP. 


PaYeECcISsSsBIoN 


BEARING 
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NEW COMPONENTS—MATERIALS AND PARTS . . . . continued 


lorque Testers Used As Design Check 


Having many practical uses, torque testing devices of ` 
the type shown are available in two models with capacities 
of 0 to 200 in.-Ib., and 0 to 150 ft.-pounds. 

A fully adjustable spindle set in instrument bearings 
is held in rigid alignment and allows fast engagement 
of the driver with the work. The spindle has a female 
drive square to handle variety of torque wrenches within 
the capacity of cach of the two models. The driving end 
of the spindle is threaded so that users may design drivers 
for special applications. A standard male drive square 
attachment is included with each fixture and is fitted to 
the driving end of the spindle. This permits the use of 
regular sockets, socket screw drivers, and others, without 
alteration. 

Illustrated is a typical application of testing the ultimate 
strength of a screw. This test and others can be used to 
establish a standard of torque values and the inspection 
of screws by consumers to desides if they comply with 
their requirements of standards. Internally threaded collets, 
collet holder and drivers for all screws are available. 


P. A. Sturtevant Co., Addison, lll 


Heavy-Duty, 4-Way Poppet Type Solenoid Valve 


This heavy-duty 4-way packless, poppet type solenoid 
valve, suitable for high-speed machine tool and press 
applications, will operate up to 750 cycles per min. inter- 
mittent duty, and up to 500 cycles per min. continuous 
duty with air or gas as the medium, and may be used with 
oil or water. 

Many applications are with double-acting pneumatic 
or hydraulic equipment, and other uses are possible when 
the 4-way operation is changed into a 5-way operation by 
changing the rear plate. 

In 4 port (common pressure) operation, an optional 
adjustable flow regulating device permits the operator 
to control the supply of air, gas or liquid to cylinder No. 2. 
With this construction, regulated pressure to cylinder No. 2 
could furnish the power stroke, while full line pressure 
to cylinder No. 1 could give a quick return. With 
5 port operation, introduction of two separate operating 
pressures is possible. 

Features of the valve, giving it long service and fast 
operation, are: poppet type, bevelled stainless steel seats 
and disks; guided, inserted seats; few moving parts; and 
short stroke. Pressure return of the pilot core eliminates 
sticking due to residual magnetism or possible binding. 
The valve can be mounted in any position, and connec- 


tions can be made to the front, rear, and top, or may be The Automatic Switch Co., 391 Lakeside Ave., Orange, N. J. 


brought into the bottom for pad (manifold) type mounting. 
Four sizes are available: à, 1, 3 and 1 in. connection, 
cach capable of being converted from 4-way to 5-way use. 


STAINLESS STEEL WIRE THREAD IN- in the national pipe thread series, 15 wood, and plastics, and in mainte- 


SERTS are now available in 47 stand- in the national and unified five thread nance, with non-standard thread sizes 
ard sizes—five in the automotive series, and four in aviation spark plug and lengths supplied for special ap- 
spark plug series, 17 in the national= series. Applications are in aluminum, — Heli-Coil Corp. 1330 
and unified coarse thread series, six magnesium, iron, steel, brass, bronze, helter Rock Lane, Danbury, Conn. 


CONTINUED ON PAGE 244 
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Best book on the subject of piping 
your handy CRANE Catalog 


Your Crane Catalog is far more than an index to the 
world’s most complete selection of quality piping mate- 
rials—it’s a complete designer’s reference. For each 
item shown, Crane lists sizes and dimensions, tabulated 
pressure and temperature ratings, design, material and 
construction details—plus a run-down of recommended 
services. This information is conveniently arranged to 
save you time. Here, too, is an abundance of general 
engineering information. 


And when your product is Crane equipped, you give 
its buyers the added value of recognized quality piping. 


Ae BEST SOURCE OF PIPING QUALITY 
... THE COMPLETE CRANE PIPING LINE 


PRESSURE ^ 
REDUCING VALVES 
GAUGES FOR GENERAL UTILITY 
i » 


in high pressure/temperature 

service, on oil, oil vapor, steam, 

water, air or gas lines. . . Crane 

recommends 600-Pound Forged 

Steel Globe and Angle Valves, 

O.S.&Y.—Exelloy or Hardened 

Stainless Steel trimmed The line 

includes union bonnet valves 

GLOBE with screwed ends in sizes '4 to 

Fe y aL "E VALVES 34-inch or socket-welding ends 

SCREWED . Ew. a HJ in sizes % and %-inch; and 
FITTINGS X FS bolted bonnet valves with 
: screwed, socket welding, or 

flanged ends in sizes 4 to 2- 


v 
ANGLE inch. 
ave VALVES 
P 3X 
WELDING = 
FITTINGS 


; r Enco Fuel Oil Pumping and Heating Set 
"a CH re by the Engineer Company 
FLANGED VALV New York, N. Y. 
FITTINGS e 


The Complete Crane Line Meets All Your Valve Needs. That's Why— 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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NEW COMPONENTS—MATERIALS 


AND 


PAR FS continued 


Ali-Purpose Mechanical Seal For Rotary Shaft 


Small pumps, hot water circulators, and other rotary 
shaft applications are some of the applications of an all- 
purpose mechanical seal that uses beveled cones made of 
Feflon as the flexible member. This adapts the seal for 
life-time performance in small pumps for services involving 
water, oil, corrosives or acids; temperatures from —100 
to +450F; vacuums, and pressures to 200 psi; and high 
shaft speeds. 

Being a packaged type unit, this i 19 seal can be 
quickly installed for production assembly and replacement 
service. 

The seal is available in sizes to fit shaft diameters of 
4, $, 4, $ and 3 inch. The material of the seal, bronze, 
stainless steel, or others, can be specified to meet service 
requirements or operating conditions. 

For further information and engineering data on this 
mechanical seal, write to the manufacturer. 


Crane Packing Co., 1800 Cuyler Ave., Chicago 13, Hl. 


Diaphragm Valve Has Tight Shut-Off 


A further development of the diaphragm principle 
valves has resulted in the X-V series, valves which are 
primarily designed for such applications as shut-off, and 
control of acids, chemicals, and other corrosive fluids. 

Principal design feature of the X-V series is the indi- 
vidual functioning of the diaphragm and the disk. With 
this, sealing the mechanism and seating the disk are accom- 
plished separately. As a result, the diaphragm is not sub- 
jected to seat wear and abrasion. In severe applications, 
this design makes it possible to close the valve if the 
diaphragm fails. Corrosion resistant union ends are stand- 
ard with some models of this series. 

The disk is constructed with ample covering surface 
material for closure over fine grits, and ample thickness 
for long life and minimum maintenance. 

The valves are made with bodies of cast iron, 316 stain- 
less steel or Hastelloy C. They are available either unlined 
or lined with the same material as the diaphragm and 
disk. Diaphragms are of rubber, neoprene, Kel-F, or 
Buna-N;; disks are of rubber, neoprene, 316 stainless steel, 
Kel-F or Hastelloy C. Sizes range from 4 in. through 
4 inches. Connections are flanged, screwed or union. 


Farris Flexible Valve Corp.. 
705 Commercial Ave., Palisades Park, N. J. 


SPIRAL BACK-UP RINGS made from 
Teflon are available with the conven- 
tional Z gap with a square cut, and 
with the ends scarfed at a 30 deg. 
angle and the Z gap reduced. The 
new design takes into consideration 


the actual piston groove diameter and 
the rod diameter of the units. With 
the Z gap reduced, better protection 
is given the O-ring and possible mis- 
alignment avoided. Reid Enterprises, 
2363 E. 38 St., Los Angeles, Calif. 


HYDRAULIC HOSE ASSEMBLIES with 
high strength Compar tube and a fibre- 
braid covering are available in 3, jj, 
and $ in. I.D., with a, pressures 
of 9200, 8200, and 7200 Resisto- 
flex Corp., Belleville 9, 5 


CONTINUED ON PAGE 246 
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NOW in colors 


IRVINGTON extra-flexible 
Silicone Rubber-Coated Fiberglas* Tubing 


The extreme flexibility of Irvington’s Silicone Rubber-Coated Fiber- 
glas—at both high and low temperatures—was an important factor 
in its acceptance by the electrical industry when this new Class “H” 


insulation was introduced almost two years ago. 


Look te 
Originally, Irvington Silicone Rubber-Coated Fiberglas Tubing was IRVINGTON 


for Insulation Leadership 
supplied only in white. Because of its rapidly growing use, Irvington 


INSULATING VARNISHES 
has now taken steps to supply this tubing in a range of colors also— VARNISHED CAMBRIC 


subject to minimum order requirements, 


Immediate delivery can be made on white tubing for wire sizes 


from #24 to #0— prices and deliveries will be quoted on 
request on colored tubing. 


For preliminary technical data, just mail the coupon below. 


*T. M. Reg U. S. Pot. Oft. by Owens-Corning Fiberglas Corp. 


Send this convenient coupon now 


Irvington 


VARNISH & INSULATOR COMPANY 
10 Argyle Terrace, Irvington 11, New Jersey 


Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada 


Irvington Varnish & Insulator Company 
10 Argyle Terrace, Irvington 11, New Jersey 


Gentlemen: 


Please send me technical data sheet on Silicone 


Rubber-Coated Fiberglas Tubing. 
aa 
OOT E ————————— —— 
Street... 
City 


State.......... 
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New Parts and Materials continued 


NO. 2 
IN A 
SERIES 


“Palletizing’ 


SAVES YOU HANDLING TIME! 


Precision Special 
Purpose Motors 


Shown above is a line of special 
purpose d-c and a-c motors for velocitv 
servo, position servo, and actuator ap- 
plications. They are available in rat- 
ings from 1/100 to 1 hp with clutch 
brake, and control tachometer. 
At the bottom is the d-c tach servo 
motor DM-51 rated 6 oz/in., 60 to 15,- 
000 rpm, tachometer —— 1V/100 
rpm, clutch rating 3 in.-lb/min. The 
brake holding ability is 5 in.-Ib/min. 
Length is 6 in. and dia 34 inches. De- 
sign features include new magnet and 
* ti“ iP e commutator arrangements in order to 
For greater efficiency, your steel | ott insure a linear output. 
castings are handled on pallets in VES 4 In the center is Dm-80 actuator mo- 
i ; K \ - tor (reversible) with an input of 28 
the Unitcast foundry . . . and, if you v d-c at 1.4 amp, and rated at 5 Ib/in. 
desire, can be shipped to you on pallets to save at 10,000 rpm, with a brake holding 
handling time and expense at your end. ability of 11.5 in.-Ib/min, and a clutch 
rating of 10 in.-Ib/minute. 
Your fork-lift trucks can move "Palletized" casting At the top is the DM-81 actuator 
shipments directly to your assembly floor or machin- motor (reversible) with an input of 
: k t : o sah 28 v d-c at 8 amps. It is rated at 0.4 
ing operation im quantity and without addititnal and Ib/in. at 10,000 rpm, with a brake 
unnecessary handling! holding ability of 0.4 in.-Ib-/minute. 
Cut your handling costs . . . specify Palletizing! An- ee —— pm 
other time-saving service available from Unitcast. Solana Beach, Calif. 


New Type Rivet 
Š * Our steel casting specialists wel- Easily Installed 


come the opportunity of working i 1 

wits you on your —— A rivet that can be driven without 
‘E their Su ions a e design stage 2 " 
Mas Ter exem didnt. a dolly, and makes blind spots easy to 

Write or cal z Uniteast Corpora- handle, can be driven at the rate of 

tion, Steel Castin ivision, 

Tolo S Oto: * Cente 1,200 an Mn aed " MP 
ldg., Detroit, Michigan; In i 
Cubo: n eek Steel, rivet, it 1s aval a ein sizes rom in. 
Ltd., Shérbrooke, Quebec. up to ṣẹ in. dia., and in lengths from 
0.190 in. to 0.750 inch, and in Monel 

and aluminum. 
This fastener consists of the rivet 


itself, and an inserted mandrel of high 
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New Parts and Materials continued 


X 1 


"Pop" rivet 


Mandre! 


É 


strength steel. The mandrel, which re- 
sembles a finishing nail, with the at- 
tached rivet, is slipped either into pre- 
drilled holes in the work to be fas- 
tened, or into the fastening tool and 
then into the hole. 

In operation, the collet of the tool 


grips the shank of the mandrel and | 


pulls while the nose of the tool presses 
against the head of the rivet and holds 
it against the face of the section to be 
fastened. Simultaneously, the collet 
pulls the shank of the mandrel, ex- 
panding the inside end of the rivet 
to fasten it against the inside surface 
of the work. This action draws the 
section of the work together and 
clinch them in position. The mandrel 
is so designed that the head will break 
when the expansion has reached a 
point sufficient to provide maximum 
holding powers. The head then falls 
off and the shank is pulled through 
the rivet. If necessary, the mandrel 
head may be retained in the end of the 
rivet, though the use of the break 
stem type of mandrel. 


J. C. Rhodes & Co., 
Div. of United Shoe Machinery Corp., 
New Bedford, Mass. 


Adjustable-Speed Drive 
For Low Horsepower 
Applications 


Developed for adjustable speeds 
in the lower horsepower ranges, this 
electronic-type variable speed drive 
unit is available in ratings of ł, 1, 
13, 2, and 3 hp, and operates at speeds 
of from 270 to 2,300 rpm or as low 
as 75 rpm for setting-up operations, 
light loads, or intermittent duty. Its 
components are a drive motor, the 
operators control station, and the con- 
trol unit. 

Some applications are  sheet-fed 
printing presses; paper and packaging 
machinery; and textile-processing ma- 
chinery. Special types of enclosures 


and mountings are available, and op- | 


tional equipment includes: foot-pedal 
operation for starting, stopping, and 
speed control; explosion-proof, for 
use in hazardous atmospheres; and a 
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---@ precision industry 


To serve this great industry 
a manufacturer must maintain the best and 
most modern equipment available, operate 
it with skilled craftsmen, and use every 
EL existing method of tightening specifications 
and cutting production costs. Indiana Gear 
is such o manufacturer —a company 
of craftsmen producing fine quality 
transmissions and actuators for industry. 


This is the control panel room 
in |l. G. W's ultra modern 
heat-treating department — 
one of the contributing fac- 
tors to Indiona Gear's unique 
ability to create hard-to-make 
parts to exacting specifico- 


INDIANA GEAR 


INDIANA GEAR WORKS, INC. * INDIANAPOLIS 7, INDIANA 
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National 


selected for Quality 
and Dependability 


Products bearing these familiar 
trademarks have all established 
enviable reputations for quality and 
dependability. And to guard product 
reputations, these manufacturers 


FOR TRANSPORTATION 
=. AND INDUSTRY 


continue to specify castings by National 
—one of the Nation's largest founders. 


TUDEBAKER CÓ mena ERS 


= GEMMER D onn ARRSH ce- co. 


National’s unparalleled experience in producing 
malleable, heat-treated malleable, and steel castings 
is at your disposal. Sales offices and engineering facilities 
are located at all five strategically located plants. 


A-5855 
PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 


Indianapolis 6, Ind., Melrose Park, Iil., and Chicago 50, III. 


A 16mm Technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made... tested... 

used . . . how its production economy, 
ductility, machinability, toughness 

will give you a better finished — 
product. Available Wt WO, 
for group showings. 


Be ER EE QI: ARCA gei Memes 





New Parts and Materials ...continued 


t^ POWER . * — 
TO CONTROL UNIT ; 


ADJUSTABLE-SPEED 
DRIVE MOTOR 


reversing drum-switch which gives 


forward and reverse operation with 
speed control. 

Other optional units available with 
the drive are gearmotors in single, 
double, and triple reductions for 
lower than standard operating ranges. 


Reliance Electric & Engineering Co., 
1088 Ivanhoe Rd., Cleveland 10, Ohio 


Small Air Cylinder 


Has High Thrust 


Used in small jigs and fixtures 


| where size and space are limited, this 


midget sized air cylinder has only a 
one inch stroke and delivers 75 lb 


| thrust on a 100 Ib line pressure. Equal 
| ram pressure is given at any stroke 


point on the one inch stroke. The cy- 
linders are made of brass, and any 


| number, from one to several hundred, 
| can be operated by a single control 
| valve. 


Applications include: ejection or 
injection of work; and holding or 
clamping of parts for welding, rivet- 
ing, drilling, or bolting. 


Air Mite Co., 
2651 West Lake St., Chicago 12, lll. 


Plastic Filter 
Resistant to All Acids 


Now available in disks up to 12 in. 
in dia. and thicknesses of j;'& and 4 


Product Engineering — August, 1953 
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in., pure, porous Kel-F is being used 
as a new filtration medium. It is com- 
pletely resistant to all strong acids, 
caustics, oxidizing, agents and com- 
mon organic solvents, including fum- 
ing Nitric acid, Hydroflouric acid, 
concentrated Sulfuric acid, Hydro- 
chloric acid, and strong caustics. 

It may be used at temperatures up 
to 300 F., and has an ultimate tensile 
strength of 900 psi. Flow capacities 
range downward from 500 cfm of air 
per sq. ft. of filter surface at 8 psi 
differential pressure, and from 110 
gpm of water per sq. ft. at 10 psi 
differential pressure. 

Porous Plastic Filter Co., 
30 Sea Cliff Ave., Glen Cove, N. Y. 


Quartz Crystals With 
Varied Characteristics 


Stabilized quartz crystals with a 
varied range of low frequencies and 
flexible characteristics, are available 
with gold or silver plated crystals in 
two models in hermetically sealed glass 
holders. 

The G-9] has a frequency range 


from 1.2 to 10 kc, a frequency toler- 
ance of + 0.03 percent at —40 to 
+70 C, and a capacity ratio of ap- 
proximately 200. 

Model G-9 with a frequency range 
of 5 to 200 kc has a frequency toler- 
ance of 0.02 percent or better at —40 
to +70 C. The capacity ratio ranges 
from approximately 1,000 to 200. 

James Knights Co., Sandwich, Ill. 


Ball Bearing Bushing 
For Limited Space 


For applications where space is 
limited, the ball bearing bushing type 
DR-L (double row-light) features a 
split outer race which permits intro- 
duction of a full complement of balls, 
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pressure sensitivity 


The accurate measurement of pressures is basic in 
many of our aircraft instruments and controls. Our 
expanded activities now cover the four distinct yet 
allied fields of 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 


Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal- 
ents, are available to scientists seeking solutions to 
instrumentation and control problems. 


kollsman kun c. 





SHOCK - VIBRATION - NOISE | 


ISOLATION NOTES 


This NEW Product Bulletin gives YOU 


COMPLETE ENGINEERING DATA 


on ALL-METL BARRYMOUNTS 


— 


^ 


Here's what's in it for YOU: 


5. 


Transmissibility curves showing 
performance under test conditions 


of JAN-C-172A. 


Curves showing reduction of trans- 
mitted acceleration and displace- 
ment. 


Curves showing how changes in 
loading affect transmissibility at 
resonance and natural frequency 
for vertical motion. 


Curves showing effect of high and 
low temperature on isolator per- 
formance. 


| 


We'll be glad to send you a FREE COPY of this, the first really comprehensive 
bulletin on knitted-wire vibration isolators. Ask for Barry Product Bulletin 534. 


And, if you have a special problem, count on getting the right answer from 
our Field Engineering Service. 


Shock-characteristic data, includ- 
ing curves showing vibration iso- 
lation after 15g shock test. 


Application data, including curves 
that show you how to choose iso- 
lators for unsymmetrical loads. 


Dimensioned drawings of 


isolators, channel pairs, 
mounting bases. 


unit 
and 


Detailed data on the construction, 
operating principle, and weights 
of mounts and bases. 


A complete list of load ratings 
and catalog numbers for unit iso- 
lators, channel pairs, and bases. 


| 
| 
| 
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| 
| 


and has a section height of only 0.250 
inch. 

Prelubricated, these bearings will 
give extended service without need of 
regreasing. The outer race is po 
to close tolerance for a press fit, and 
and the bore is available in two types 
adapted to either press or slip fitting. 
Both types will carry thrust, and ra- 
dial load. 

Applications include: sheaves; 
idlers; oscillating motions; fulcrums; 
cams; and all types of moderate speed 
shafts. 


Split Ballbearing Corp., 
Lebanon, N. H. 


Sudden Pressure Relay 
For Power Transformer 
Protection 


Operating on rate of change of 
pressure, a new sudden pressure relay 
that protects power transformers from 
internal faults is not affected by pres- 
sure changes common to transformer 
operation. In addition, it is said to be 
more sensitive to small faults, and is 
quicker to operate when large faults 
occur. 

When an arc breaks down trans- 
former oil, the increased gas pressure 
is transmitted from the transformer 
case to the relay device through a 
small tube. The pressure differential 
is throttled through the tube and ac- 
tuates a bellows that is sensitive to a 


Bellows 


Microswitch 


Equolizer 
plug 





New Parts and Materials continued 


tate of rise of pressure as low as ap- 
proximately one ounce per square inch 
per second. 

A miniature precision switch con- 
nected to the bellows will either sound 
an alarm or trip a breaker to take the 
transformer out of service. A man- 
ually-operated momentary “‘off” switch 
is used to reset the relay. 

Faults that reduce rate of rise of 
pressure of 10 to 15 pounds per 
square inch per second cause the relay 
to operate in two or three cycles. Rates 
of 40 psi per second cause operation 
within cycle. 

Westinghouse Electric Corp. 


P. O. Box 2099, Pittsburgh 30, Pa. 


Sand and Dust 
Environmental Tester 


A new design in sand and dust 
environmental testing apparatus has 
resulted in a unit having a stream- 
lined air flow, lowering the power 
necessary to develop the air pressure. 
At the same time, it reduced the floor 


space required and minimized the air 
pressure drop. The unit was m 
larly designed to meet specifications 
MIL-E- 5272A and MIL-T- 5422A. 
An additional feature is the auto- 
matic temperature and dust density 
control, permitting long term runs 
without manual regulation. Air veloc- 
ity is constantly maintained, and hu- 
midity control is also provided. 


American Research Corp., 
Bristol, Conn. 


Sub-Miniature, 
Hermetically Sealed Relay 


Having such features as its sub- 
miniature size, light weight, long life, 
and resistance to vibration and con- 
tinued operation under high accelera- 
tions, this DPDT sealed relay is ob- 
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STOP sist STOP sis: STOP 
START storms START 


wo: REVERSE. vem 


POSITIVELY POSITIVELY 
POSITIVELY HOLD POSITIVELY 
with Star-Kimble Brakemotors 


Motor and connected load come to a split-second stop—because of the 


extra-large brakelining area of a Star-Kimble Brakemotor. 


Motor starts smoothly—without drag—because smal! air gap assures 
instantaneous brake release. 


No plugging needed for rapid, repeated reversals. Frequency of reversals 
can often be tripled, compared with conventional plugging methods. 


And loads are held positively by the brake that holds its grip through 
millions of cycles—with little or no adjustment. 


Every Star-Kimble Brakemotor is an integral, space-saving unit with a 
sturdy shaft that's common to motor and brake. Bearings and brake- 
linings last longer. One manvfacturer—one responsibility. 


For information on design and service features, 
write for Bulletin B-501-A 


TAR-KIMBLE 


MOTOR DIVISION OF 
MIEHLE PRINTING PRESS AND MFG. CO. 


11 Bloomfield Avenue Bloomfield, New Jersey 
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FLOAT BULLETIN 650 


f Complete Data on Welded Floats; Diagrams, 
Tables, Formulae for Calculating Buoyancies 


The booklet is a standard reference for — steel. Sizes, 2" to 14" diam., press. to 


specifiers of welded floots. Nicholson 
furnishes any type for external or inter- 
nal pressures; in stainless steel, Monel, 
chromium, cadmium or copper - plated 


NEY" S + SMALL PARTS PLAY A 


3» BIG PART IN 


SN PRECISION INSTRUMENTS 


Sa 


This Cageable Vertical Gyro, for use in stabilization and control systems 
of aircraft, guided missiles and radar scanners, manufactured by the Aero- 
nautical Division of the Minneapolis-Honeywell tor Co., contains 
three doughnut potentiometers wound with NEY-ORO G high strength, 
precious metal resistance wire, contacted with wiper brushes of Paliney #7 * 
(illustrated at far left). 


Many other manufacturers of precision instruments specify Ney precious 
metal component parts for use as slip rings, brushes, wipers, commutator 
segments, etc. Ney Precious Metal Alloys have specific qualities which mean 


greater accuracy, longer life and resistance to most corrosive industrial 
atmospheres. 


Call or write the Ney Engineering Department for assistance with your 
instrument problems. 
* Registered trade mark 


THE J. M. NEY COMPANY © 109 Elm Street, Hertford 1, Conn. 
Specialists in Precious Metal Metallurgy Since 1812 


with hundreds of manufacturers. 


TRAPS - VALVES : FLOATS 


200 OREGON ST. WILKES-BARRE, PA. 


4800 Ibs.; standard or special connec- 
tions. Quick delivery on many sizes and 
shapes. Nicholson floats are standard 


New Parts and Materials 


tainable in the range of 50 to 1,000 
cycles, operating on an input of 115 
volts. Two models are available, de- 
pending on contact rating. Model 
10220 has a contact rating of 1 amp, 
non-inductive; model 10320 has a 
contact rating of 4 amps, non induc- 
tive. 

All units are hermctically sealed 
with dry air or inert gas to withstand 
environmental conditions. Optimum 
operation is in the temperature range 
of —55 C to 85 C. Weight: 1.51 oz. 
(43 grams) ; dia. 1.00 in.; length 1.71 
in. The relay connects with 9-hook 
or 9-pin header. Vibration character- 
istics: withstands 20Gs at 300 cycles, 
contacts normally closed, unenergized, 
Acceleration characteristics: withstands 
steady-state acceleration up to 50Gs. 

The a-c relay is suited to aircraft 
applications, but may be used for re- 
mote control mechanisms in most mili- 
tary ot industrial applications. 


Neomatic, Inc., 9010 Bellanca Ave., 
Los Angeles 45, Calif. 


Shock Absorbing 
All Purpose Fitting 


Used in fuel and oil line applica- 
tions, the new Sealastic all-purpose, fit- 
ting for metal tubing and piping has 
beea adapted for use with water, air, 
refrigerant, under a range of tempera- 
ture and pressure conditions. 

Eliminating any meta! to metal con- 
tact, the ‘itting is made of a compres- 
sion nut, housing a synthetic rubber 
seal fixed to the tube by a metal fer- 
rule. No flaring of the tubing is neces- 
sary for the fitting. 

A self-locking ferrule may be used 
for pressures up to 1,000 psi, but a 
fred. ferrule is recommended for criti- 
cal applications. Fittings will with- 
stand presures up to 4,000 psi. and 
temperatures from —70 to +-400 F. 
The fittings will handle tubes measur- 
ing from $ to 13 inches O.D. 

Chicago Forging & Mfg. Co., 
200 Southport Ave., Chicago Me lil. 
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These Kodagraph Autopositive Intermediates 


DA OCC 
wisi er eetes 


You're looking behind the scenes at the American Loco- 
motive Company, Ordnance Division, Schenectady, New 
York. 

The prints you see streaming from the processing ma- 
chine are positive photographic reproductions of M47 tank 
drawings. They're produced without a negative step... 
and under ordinary room light. 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of M47 drawings against expen- 
sive wear and tear. For the drawings are filed away after 


the Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con- 
tract for the M47, these highly legible and durable inter- 
mediates are used to produce all the quantity prints 
required by the 29 manufacturers and government agencies 


involved in the distribution of er.gineering changes on the 
M47 tank. 


[yeu 
beiver primes 


These Kodagraph Autopositive intermediates, used in place 
of the valuable original drawings, produce sharp, legible 
blueprints or direct-process prints time after time. Their 
dense photographic black lines—on an evenly translucent 
paper base— will not smear or lose density . . . which sim- 
plifies print production and eliminates reading errors and 
bottlenecks all along the line. And another important point 
— Autopositives are photo-lasting in the files... 
yellow or become brittle. 


. will not turn 


Advantages which you will appreciate, too, in your own 
operations. And, remember, this is only part of the Auto- 
positive story! 


Kodagraph Aufopesitive Paper 


“‘THE BIG NEW PLUS’ in engineering drawing reproduction 


Learn how you, or your 

local blueprinter, can process 
this unique photographic 
intermediate paper at low 
cost . . . with existing equip- 
ment; how it is used to 
reclaim drawings . . . speed 
design changes in thousands 
of drafting rooms. 


i Name 

} Company 
Street 
City 


EASTMAN KODAK COMPANY 
industrial Photographic Division, Rochester 4, New York 


| Ge ntlemen: Please send me a copy of “New Short Cuts and Savings". . 
the many savings Kodagraph Autopositive Paper is bringing to industry. 


: describing ET 


Position 


Zone 





The PROTECTION 
of ALUMINUM 


Sree 
f 


y t 


Drawing courtesy of Piasecki Helicopter Corporation, Morton, Pennsylvania 


The H-21 Piasecki Tandem Helicopter—the “Work Horse” 
—is ideally suited for rescue work in areas inaccessible by 
other means, and in all kinds of rough weather. 


For durable paint adhesion and high corrosion-resistance 
aluminum parts of the “Work Horse” are Alodized. The 
“Alodine” protective coating chemical bonds paint, extends 
paint life, and protects unpainted aluminum. 


Because of its economy, effectiveness, and ease of applica- 
tion, the Alodizing process is finding wide-spread use in the 
aircraft field and in other industries fabricating products 
of aluminum. 


Alodized aluminum meets the requirements of Military Specifica- 
tion MIL-C-5541. Write or call for coating and process data on 
" Alodine"'. 


"Alodine" Trade Mork Reg. U. S. Pat. Off. 


cuEMiIcALS] AMERICAN CHEMICAL PAINT COMPANY 


General Offices: 


AMBLER, PENNSYLVANIA 
PROCESSES | p, oit, Mich. Niles, Calif. Windsor, Ont. 





| 





| 
| 


| 
| 
| 
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MEETINGS 


August 19-21 


WESTERN ELECTRONIC SHOW AND 
CONVENTION—Civic Auditorium, San 
Francisco, Calif. 

August 30-September 9 


INTERNATIONAL 
Leipzig, Germany. 


LEIPZIG FAIR — 


September 3-17 


ENGINEERING MARINE AND WELD- 
ING EXHIBITION—Olympia, London. 


September 13-16 


ELECTROCHEMICAL 
rosion Symposium, 
Beach, N. C. 


September 14-15 


SociETY—Cor- 
Wrightsville 


AMERICAN Hor Dip GALVANIZERS 
ASSOCIATION—Semi-Annual Meeting, 
Statler Hotel, Cleveland, Ohio. 


September 14-17 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—National Tractor Meeting 
and Production Forum, Hotel Schroe- 
der, Milwaukee, Wis. 


September 28-30 


NATIONAL ELECTRONICS CONFER- 
ENCE — Annual Conference, Hotel 
Sherman, Chicago, Ill. 


September 29-October 1 


AMERICAN INsTITUTE OF ELEC- 
TRICAL ENGINEERS— Middle Eastern 
District Meeting, Daniel Boone Hotel, 
Charleston, W. Va. 


September 29-October 3 


SOCIETY OF ÅUTOMOTIVE ENGI- 
NEEkS—Aircraft Engineering Display 
and Aircraft Production Forum, Hotel 
Statler, Los Angeles, Calif. 


October 7-9 


NATIONAL ASSOCIATION OF COR- 
ROSION ENGINEERS—South Central 
Regional Meeting, Mayo Hotel, Tulsa. 


October 8-9 


NATIONAL CONFERENCE ON IN- 
DUSTRIAL HYDRAULICS — Annual 
Meeting, Hotel Sheraton, Chicago, Ill. 


October 8-9 


SOCIETY OF THE PLASTICS INDUS- 
TRY—New England Section Meeting, 
Equinox House, Manchester, Vt. 
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Catalogs 
and 


Bulletins 


Request additional information using 
postcards following page 240 


(1) BELT DRIVES—Pyott Foundry 
& Machine Co., Catalog V-1000, 56 
pp. Has charts, specifications, formu- 
las, and engineering diagrams on 
belts, bushings, stock drives, and 
sheaves. Has calculations of centers 
VV drives; fixed center drive formula; 
quarter turn drives; and other engi- 
neering data. 


(2) PNEUMATIC RECEIVERS — 
Minneapolis-Honeywell Regulator Co., 
Specification Sheet 285, 4 pp. De- 
scribes pneumatic receivers, which are 
furnished as indicating controllers, 
recorders and recording controllers. 
Pneumatic receivers are actuated by 
spring and bellows units which re- 
ceive pneumatic signals from trans- 
mitters. 


(3) WIRING DIAGRAMS—Allen- 
Bradley Co., Bulletin 24 pp. Describes 
the many ways that an across-the-line 
starter can be applied. Illustrates 
wiring diagram symbols and line dia- 
gram symbols. Each wiring system 
shown in two ways: a wiring diagram 
and a line diagram. Wiring diagrams 
shown for all sizes of starters; 1, 2, 
and 3-phase systems, and many others. 


(4) INDUSTRIAL TEMPERA- 
TURE MEASUREMENT & CON- 
TROL—The Partlow Corp., Bulletin 
101, 24 pp. Presents the basic prin- 
ciples of industrial temperature con- 
trol in practical fashion. Defines dif- 
ferent types of control systems and 
distinguishes between them for pur- 
poses of selection and applications. 
Has many illustrations. 


(5) STAINLESS STEELS—Armco 
Steel Corp., Booklet 8 pp. The extra 
low carbon grades of stainless steel, 
18-8 ELC (type 304 L) and 18-12 
Mo ELC (type 316 L) are fully ex- 
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LECTRO YNAMIC 


xtra ependable 


E 
OFFICIAL U. $. NAVY PHOTO TAKEN OFF OAHU, HAWAII 


UP FROM THE SEA comes fabulous 
Motor Stamina for Industry! 


Over half a century of service aboard U.S. Navy submarines 
— where dependability means life itself — has bred tremen- 
dous stamina into ELECTRO DYNAMIC industrial motors. 
This inheritance of extra dependability, proved during years 
of gruelling duty under the 

sea, explains the amazing per- omron “ireto” air 
formance records being es- fromes. chonnels. 
tablished by E.D. motors in 

industry today. 


From 1 to 250 h.p. 


(M. E. M. A. STANDARDS) 


Liberal size 
aligned cost grease lubri- 
iron brackets. cated bearings. 


Also a complete line of Direct Current motors ond generators 


| ELECTRO @ DYNAMIC 


OIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 
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METAL 
ACTUATING 


BUTTON METAL 
SWITCH 


CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SNAP-ACTION 
ELEMENT 


Normally 
Closed 
STATIONARY 


Normally 
CONTACT Open 


STATIONARY 
CONTACT 


Catalogs and Bulletins continued 


plained. Covers: why carbon causes 
corrosion; how special steels conserve 
scarce alloys; how to weld them; and 
other points. Well illustrated and in- 
cludes tables on chemical analysis, 
and mechanical properties. 


(6) PUMPING PROBLEMS—Geo. 
D. Roper Corp., Catalog 953, 36 pp. 
Titled, “How To Solve Pumping 
Problems", it has an introduction 
which explains and illustrates the op- 
eration of rotary gear pumps. Three 
sample problems show the computa- 
tions necessary to apply these pumps 
on representative jobs. Also has charts 
and data relating to various pump 
application. 


(7) THERMISTORS— Victory Engi- 
neering Corp., Booklet, 36 pp. De- 
scribes the type 71A2 high resistance 
thermistor, sealed in a glass rod, and 
having a temperature coefficient of 
—7 percent per degree cent. at zero 
deg. C. Explains types of construc- 
tion; typical uses; time delay devices; 
switching devices, and other data and 
illustrations. 


(8) OIL HYDRAULIC PUMPS & 
CONTROLS—Vickers, Inc., Catalog 
5001, 56 pp. Gives complete descrip- 
tion and latest specification data on a 
line of pumps, valves, cylinders, 
power units, transmissions, and con- 
trol devices, for oil hydraulic ma- 
chinery operation. Has many detailed 
diagrams and cross-sectional views 
showing oil flow, plus complete engi- 
neering information. 


(9) AIR & HYDRAULIC CYLIN- 
DERS—Miller Motor Co., Bulletins 
A-105 G, H-104 G, 16 pp. Has com- 
plete data on a line of non-rotating 
air cylinders. Has mounting data and 
dimensions for zero stroke double act- 
ing and single acting cylinders. Has 
large cutaway view of cylinder. Has 
similar data for high pressure hy- 
draulic cylinders in 13-12 in. bores, 
2000 psi and up. 


(10) SMALL GEARING—Gear 
Specialities, Inc., Booklet 6 pp. Has 
many illustrations and a description 
of various types of worms and gears. 
Shows armature shafts with worms, 
spurs and spiral pinions from $ to 
$ in. Shows: spiral bevels; ratchets; 
spurs; worm & gear; gear train; rods; 
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internal gears; helicals; spring loaded 
and compound gears; racks; and 
others in all metals and bakelite. 


(11) SEALING PROBLEMS — The 
Rotary Seal Co., Booklet 547, 14 pp. 
Has illustrations of and describes the 
purpose of each part. Covers the ro- 
tary seal assembly, the seal face, the 
friction ring, the retaining shell, the 
friction ring band, the spring and 
holder, and the stationary seal scat. 
Illustrations show some typical appli- 
cations, and chart gives range. 


(12) BALL & ROLLER BEARINGS 
—Morton Bearing Co., Catalog 52, 
10 pp. Has specifications for flat rac 


ball thrust bearings; grooved racc | 


ball thrust bearings, also with spheri- | 
cal seats and self aligning; banded | 
ball thrust bearings; roller thrust bear- | 


ings; and some special types of ball | 


thrust bearings. Illustrations of all 
types. 


(13) TEMPERATURE CONTROL. 
LERS—Leeds & Northrup Co., Cata- 
log ND 47, 20 pp. Complete data 
on electronic instruments for two po- 
sition or proportional control. Com- 
pletely illustrated, it shows how thre: 


types of controllers regulate tempera- | 


tures up to 1000 F. Also covers con- 
ductivity controllers. 


(14) THERMAL TIME DELAY 
RELAYS—G-V Controls Inc., Book- 
let 30, 4 pp. Describes miniature and 
octal size thermal time delay relays 
of the hermetically sealed adjustable 
type. Includes cutaway views of the 
stainless steel mechanism and metal 
shell, curves of operating characteris- 
tics, and specifications of the six units 
available. Delay intcrvals range from 
3 sec. to 5 minutes. 


(15) SMALL INDUSTRIAL PUMPS | 


—Tuthill Pump Co., Catalog 101, 12 

pp. Gives complete information on 

a line of rotary, internal gear, positive 

displacement type pump equipped 

with a mechanical seal. Has dimen- 

sion and mounting diagrams; parts 

diagram; seal assembly; and charac- | 
teristic performance curves. 


(16) SILICONE VARNISH—Dow 
Corning Corp., Data Sheets, 4 pp. 
Complete engineering data on silicone 
varnish 997, a class H dipping and 
impregnating varnish said to have | 
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MUELLER BRASS CO. 


PORT HURON MICHIGAN 


: CARAVAN 


feature 


AUTOMOTIVE 


‘STEERING 


@ Only CARAVAN 
axles with automotive steering 
assure dependable roadability 
on both highway and rough 
ground. For positive trail at high 
speeds, these job-engineered 
assemblies feature controlled 
camber, tow-in and caster. 
Stability for the heaviest loads 
is provided by massive center 
steering arm, extra-heavy cen- 
ter arm stop blocks and heavy 
duty steering knuckle. Wide 
inside wheel turning angle as- 
sures maximum maneuverabil- 
ity and eliminates jack-knifing. 
CARAVAN units are available in 
a variety of types and sizes in 
both 2 and 4-wheel assem- 
blies for portable equipment 
weighing from 500 to 14,000 
lbs. They are recommended for 
use with military and industrial 
as well as field service and con- 
struction equipment. 1122-UM 


Write today for the new Bulletin 
No. 53 for further information. 


UNITED 


MFG. COMPANY 
921 W. INTERSTATE $T. * BEDFORD, OHIO 
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typical class B varnishes at 200 C. 
Lists typical properties, and curves 


| show thermal life. 


(17) POLYESTER RESINS—Gen- 
eral Electric Co., Booklet CDC-238, 


| 24 pp. Contains detailed information 
| on industrial applications for polyester 


resins, Discusses catalysts, fillers, and 


| pigments used, and fabricating meth- 


ods. More than 20 tables and charts 
give complete property data on six 
resins, 


(18) HYDRAULIC VALVES & 
DEVICES — Fluid Controls 
Booklet, 4 pp. 


hydraulic valves and devices made. 
Illustrations of valves, plus applica- 
tions on material handling equipment, 
machine tools, and testing equipment. 


(19) SELF-LOCKING NUTS — 
Standard Pressed Steel Co., Booklet 
866, 4 pp. Describes the regular 
height nut, the thin nut, the clinch 
nut, and the external wrenching nut. 
Sizes up to 1 and 2 in. Nuts do not 
have to seat to lock and can be used 
as stop nuts. Steel nuts used up to 
550 F, and corrosion resisting steel 
nuts up to 750 F. 


(20) METAL HOSE DATA—Uni- 
versal Metal Hose Co., Data Book 
U-111, 24 pp. Has information on 
application, temperature ranges of 
various types of metal and wire 
braided hose, dimensions, couplings, 
assemblies, and other data. All types 
of hose are illustrated, and sectional 
diagrams given. 


(21) MINIATURE CLUTCH —- 
High Precision Inc., Booklet, 4 pp. 
Data on a one-way roller clutch as 
small as 4 in. in length and 34 in. in 
dia. for use in recording instruments, 
business machines, servo mechanisms, 
and control devices. Has illustrations 
of parts and unit used in special 
application. 


(22) PERMANENT MAGNETS— 
Thom& & Skinner Steel Products Co., 
Bulletin 151, 20 pp. Topics discussed 
are: the application of permanent 
magnets; fundamental properties; 
problems of magnet design; testing 
the magnet; magnetic attraction; me- 
chanical considerations; magnet steels ; 
"e 





| over 100 times the dielectric life of | 


İnc., | 
Illustrates and de- | 
scribes three general classifications of | 


two handy 
packages-- 
these 


GAST 


rotary-vane 


INTEGRAL-MOTOR 
AIR PUMPS 


Standard Model 
0210, !A4 H.P., 1.3 
C.F.M. to 25 P.S.l. 
or 27" vacuum. 
Oil-less Model, to 
10 P.S.. or 15" 
vatuum, 


Model 0320, '4 
HP, 2.5 C.F.M. 
to 25 P.S.l. or 28" 
vacuum, 


You can solve many an air-pump reé« 
quirement—vacuum or pressure—with 
one of these "handy packages." For 
Gast integral-motor Air Pumps are 
widely used as original equipment by 
engineers who require smooth, de- 
pendable performance in a compact, 
space-saving unit. 

Pump rotor is mounted on motor shaft, 
and motor frame provides a rigid 
mounting for pump housing. 

The smaller Model 0210, a highly pop- 
ular unit, supplies vacuum for engraver's 
printing frames, feeding devices, lab- 
oratory use, etc, in either lubricated 
or oil-less models. 


For vacuum to 28” in low volume ap- 
plications, Model 0320 is used for 
production line testing for leaks, for 
punch press feeding devices, etc. There 
are scores of uses for these “packaged” 


integral-motor pumps. — 


Write for Catalog and 9 


Application-Ideas Booklet! 
or write for copy 


Original Equipment Manufacturers 
for Over 25 Years 


ATP 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 
(tO THREE HP) (10 30 18s) (ro 28 icut) 
GAST MANUFACTURING CORP., 139 Hiakley $t., Beaton Harber, Mich. 
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alnico grades; and permanent magnet 
materials. Has many curves, illustra- 
tions, and charts. 


(23) HEAVY DUTY RECTIFIERS 
—Electronic Rectifiers, Inc., Booklet, 
6 pp. Has complete engineering data 
on a line of lightweight heavy duty 
rectifiers for general use for d-c up to 
60 V, 50 to 50,000 amp., and opera- 
tion from —40 F to 284 F. Has wir- 
ing diagrams, load curves, and other 
information. 


(24) MERCURY RELAYS & 
SWITCHES—Durakool, Inc., Bulle- 
tins 800 and 525, 10 pp. Contains il- 
lustrations, cutaway views on a line 
of mercury relays with capacities up 
to 60 amp, and a-c voltages up to 
440, and d-c to 550 volts. Principle 
of operation of switch given, as well 
as data for all sizes. 


(25) FLEXIBLE COUPLINGS 
Lovejoy Flexible Coupling Co., Book- 
let 515, 52 pp. Has many illustrations 
and specifications and dimensions of 
couplings with hp ratings from 1.5 
to 156 at 100 rpm. Has large oper- 
ating capacity chart. Also has much 
engineering data on many sizes of 
variable speed transmission units, plus 
many application illustrations. 


(26) COUNTING INSTRUMENTS 

-Production Instrument Co., Catalog 
54, 8 pp. Listing a counting instru- 
ment for every purpose, it contains 
specifications for all types, features, 
and many illustrations. Also shows 
selection monitor automatic batch 
counters, and various actuating 
switches. 


(27) AIR CLEANER—Logan Engi- 
neering Co., Catalog 252, 8 pp. De- 
scribes the Aridifier, a mechanical 
cleaner that removes 92 percent of 
oil, moisture and dirt from compressed 
gas and air lines. Explains operation 
and installation, has cross section 
view, curves showing capacity of dif- 
ferent size units, and other data. 


(28) NEW ENGINEERING MA- 
TERIAL—The U. S. Graphite Co., 
Catalog, 66 pp. Contains full infor- 
mation about Graphitar, a new mate- 
rial that may be used for seals, bear- 
ings, end plates, valves, piston liners, 
and other parts. It is made from car- 
bon and graphite powders, compacted 
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coil-itis 


increasing 

your fe 

temperature Y Z 4! 
Xa 


f 


problem? 


Here is a new treatment for solving your heat transfer 
problems that is as revolutionary as a new wonder 
drug. It stops coil-itis* cold . . . It eliminates the 
many troubles that have plagued industrial heating 
and cooling practices due to the use of old-fashioned, 
outmoded pipe coils. This revolutionary new unit, 
called a Platecoil, heats or cools 50% faster and 
takes 50% less space in the tank. It simplifies 
maintenance and saves hours of downtime. 
Write for bulletin P77 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS COOL At the K-D Manufacturing Company, 


Platecoils are proving more efficient, yet 
QUENCH OIL TANK cost only 1/3 as much to install. Ask about 
FOR !4 THE COST 


other case histories, 


BLATECOIL 


REPLACES PIPE COILS 


* 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING. inc.. LANSING 4, MICHIGAN 
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Y ¢ 


Torture 
Test 
Proves 
COMAR 
RELAYS 
are 


Tough 


Illustration shows 

a typical Comor 
Telephone Type "TM" 
Relay recently 
subjected to 
exhaustive tesis by a 
Comar user. Resulls: 
115 million cycles 
without a breakdown! 


Comar relays stand up under severest 
operating conditions. They are engineered 
to far exceed normal performance and 
circuit requirements. Precision workman- 
ship ond top quality is your assurance of 
dependable operation. Comar special- 
izes in relays custom-engineered to fit 
your needs. Send specifications for our 
recommendations, no obligation. 


| (33) POLYESTER 
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under high pressures, and furnaced at 
3000 F. Harder than most steels and 
lighter than magnesium. May be 
ground 


Has many illustrations showing appli- 
cation. 


to tolerances of 0.0005 in. | 


(29) SERIES MOTOR PARTS — | 
General Electric Co., Bulletin GET- | 
2297, 12 pp. Completely illustrated | 


with charts, curves, cutaway .views, 


formulas, and diagrams, it contains 


selection and application data on series | 


motor parts for built-in applications. 


Also discusses ventilation, brush life, | 


armature balance, and backlash. 


(30) RELAYS—American Relay & 


Controls, Inc., Catalog R-10, 12 pp. 
Has complete engineering data on a 
variety of relays, such as: snap-action 
switch contacts; plug-in mountings; 
hermetically sealed and  dust-tight 
units; overload relays; latching re- 
lays; and relays with screw terminals. 
Has many illustrations, operating data 


(31) VARIABLE SPEED DRIVES 

-Graham Transmissions, Inc., Bulle- 
tins, 26 pp. Has much technical data 
on a speed changer built as a straight- 
line extension of an induction motor. 
Line drawings show how all speeds 


| to zero and reverse are obtained, and 


*orque curves are included. Many il- 
lustrations are included, plus a variety 
of controls. 


(32) AIR CONTROL VALVES— 
Mechanical Air Controls, Inc., Catalog 
53, 36 pp. Has an illustration, cut- 


| away view, and specifications for: a 


variety of solenoid operated valves, 3 
and 4-way spring return and others; 
foot operated valves; cam operated 
valves, base mounted; pilot pressure 


operated valves; and line mounted 
valves. 


FILM  APPLI- 


CATIONS—E. I. du Pont de Ne- 


operated valves, base mounted; hand | 


| mours & Co., Technical Bulletin 1-2- | 


53, 18 pp. Contains information on | 


the physical, electrical, and chemical 
properties of Mylar polyester film, 
and suggested applications. Has sev- 
eral charts, diagrams, and tables, and 
compares it to cellophane, polyethy- 
lene, and acetate. 


(34) PRACTICAL NICKEL PLAT- 
ING—International Nickel Co., Bul- 


letin 77, 44 pp. Has over 40 illustra- 


* 


ITO IHOMAS 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Requires No Attention. 
Visual Inspection 
While Operating. 
No Wearing Parts 
NO LUBRICATION Freedom from Shut-downs. 
No Loose Parts. 
All Parts Solidly Bolted 
Free End Float under Load and 
CAN NOT Misalignment. No Rubbing Action 
“CREATE” THRUST | to cause Axial Movement. 


NENT Drives Like a Solid Coupling. 
i creat Elastic — * — 
| Balance is Mai i 
CHARACTERISTICS Origina 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


à Thomas Couplings 
are made for a wide 
range of Speeds, 
horsepower and 
shaft sizes, 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for our new 
Engineering Catalog No. 51 


THOMAS FLEXIBLE 
COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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HOW COME? 
Competition closing in on you? Your industry may already be in a tough competitive 


market—and some day it certainly will be. 
Yes! On you yourself—though the papers 
are bulging with "Engineers Wanted” ads. Management will be looking to you for designs that 


cut costs and build sales too. 


so tell management NOW about 


"COMPO" and "POWDIRON’ bearings 


(porous bronze) (sintered iron) 
Point out how little they cost to buy—and install. 
How they simplify your whole product design. 
How they run quietly for years—without any attention at all. 


You'll forestall competition for your company—and competition for your job! 


You'll find all the focts you need to convince yourseli—oand your manage- 
men! too—in ovr bulletins on odvantoges, applications, installation of 
these oil-retaining bearings made by Bound Brapk 


powder metoliurgy. If you don't hove copies of * E i 
these bulletins, just drop vs o line. * 5 


Buy Bound Brook = | ; . OIL-LESS IEARING COMPANY 


Bound Brook, N. J. Bound Brook 9-0441 
MANUFACTURERS OF BEARINGS AND PARTS © ESTABLISHED 1883 
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Durakool 


the 
STANDARD 


OF QUALITY, DURABILITY AND LIFE 


Years of trouble-free performance on the 
most difficult of assignments have won top 
HIGH recognition for Durakool Mercury Tilt Switches. 
High temperatures, fast cycling and 24 hour 
schedules taken in stride. 7 sizes, | to 65 am- 
peres. Send for Bulletin 525. 


WITHSTANDS 


TEMPERATURES 


See telephone directory for local distributor or write 
DURAKOOL, INC.— Elkhart, Indiana 
50 St. Clair Ave., W., Toronto 


ALL- STEEL 


. Durakool 7: 





ever see 
yourself 
in a gear 


If you require gears having 

faces and shafts of mirror-like 

smoothness, you'll be interested in 

this Cincinnati Gear service. Superfinishing 

is available to provide gears with surfaces 

of minimum microinch tolerances. This is just 

one of the many "extra' services we offer 
. another reason why more and more 

gear buyers rely on The Cincinnati Gear 

Company for all their custom gear needs. 


INTERNAL 
SPIRAL BEVEL 
HELICAL 
HERRINGBONE 
*CONIFLEX BEVEL 
SPLINE SHAFT 
*Reg. U. S. Pot. Off. 


* 
$a x. 


y 
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tions, tables and charts together with 
basic information on electroplating, 
and detailed information on nickel 
plating and its practices. Thickness 
and type of nickel deposit for ade- 
quate service life in many corrosion 
resistant, industrial and electroform- 
ing applications are discussed. 


(35) GENERAL PURPOSE START- 
ERS—Allis-Chalmers Mfg. Co., Bul- 
letin 14 B 7733, 4 pp. Information 
on selecting the right starter for 
squirrel-cage induction motors rated 
up to 600 hp at 600 V or less. Tells 
how to select the proper type starter, 
enclosure and operating arrangement. 
Also has explanation of 2 or 3-wire 
control, and hints on the selection of 
heater elements for overload relays. 


. (36) CONVEYOR CHAINS & 


SPROCKETS—Diamond Chain Co., 
Bulletin 29, 24 pp. Has many illus- 
trations showing various types of at- 
tachment links for conveyor chains, 
rollers, with specifications for all types 
and sizes. 


(37) PRECISION INSTRUMENT 
BALL BEARINGS—New Hampshire 
Ball Bearings, Inc., Catalog 53, 28 
pp. Includes dimensional and design 
data on 137 Micro ball bearings in 
bore sizes of 0.025 in. to 4^ in., to 
0.100 in. to 3 in. O.D. Also discusses 
loads, speeds, mounting, lubrication, 
tolerances, and gaging and handling 
of instrument bearings. 


(38) PRESSURE REGULATORS— 
Moore Products Co., Bulletin 4003, 
8 pp. With a large 3-color illustra- 
tion, it describes the Nullmatic pres- 
sure regulator, a pilot-operated instru- 
ment operating on a pneumatic null 
balance system. Charts and curves 
give pressures and performance char- 
acteristics. 


(39) D-C GENERATDRS—Colum- 
bia Electric Mfg. Co., Bulletin 600, 
4 pp. Describes a complete line of d-c 
generators up to 300 kw, plus illus- 
trations of available frame sizes and 
special design features. Has details of 
construction for field frames and coils, 
armatures, commutators, brushholders 
and other parts. 


(40) CASTING RESIN — Durez 
Plastics & Chemicals, Inc., Booklet, 
16 pp. Data on a thermosetting resin 
in liquid form that can be cast in 
simple molds, and requires only a 
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short baking cycle at 140 F. Informa- 
tion for use in electroplating shields, 
masking fixtures, model or prototype 
work, patterns, and others. 


(41) DIESEL ENGINE DEVELOP- 
MENTS—Worthington Corp., Bulle- 
tin S-500-B55, 14 pp. Titled, "New 
Developments in Oil Diesel, dual fuel 
diesel, and High Compression Spark 
Ignition Engines", it describes and 
illustrates up-to-date features of mod- 
ern, heavy duty internal combustion 
engines. Includes a heat balance chart, 
and fuel cost chart for engine selection. 


(42) ROTARY PRESSURE JOINT 
—Anco, Inc., Booklet, 4 pp. Specifi- 
cations for a rotary pressure joint to 
convey steam under pressures up to 
350 psi, and a hydraulic joint for 
liquid pressures up to 3500 psi. Will 
take misalignment up to 10 degrees, 
and available in pipe sizes from } to 
5 inches. Has large cutaway view 
showing separate parts. 


(43) PRECISION POTENTIOME- 
TERS—Servotrol Co., Booklet, 6 pp. 
Has complete specifications as to: 
materials; electrical; and mechanical 
specifications for a line of single or- 
ganized potentiometers. Has illustra- 
tions of applications, and lists others. 


(44) PRECISION HYDRAULIC 
EQUIPMENT — The Bruning Co., 
Catalog, 14 pp. Has data on cylin- 
ders, check valves, quick-disconnect 
couplers, and other components. Has 
cross-sectional views of parts, curves 
giving flow ratings, charts with pres- 
sure ratings, and other information. 


(45) SELENIUM RECTIFIERS — 
American Rectifier Corp. Bulletin 271, 
4 pp. Explains the application of rec- 
tifiers to various operations. A list of 
questions frequently asked along with 
the answers, giving the benefits of 
keeping d-c equipment working on 
a-c while retaining d-c speed control. 
Units made in sizes from 3 to 1,000 
kw, from 50 to 10,000 v d-c output, 
fixed or variable. 


(46) MODERN MEASURING IN- 
STRUMENTS — Brush Electronics 
Co. Booklet ED-21701, 34 pp. Titled 
"Instruments for Modern Measure- 
ments', it illustrates and describes over 
37 different instruments for electrical, 
physical, and resistance-welding meas- 
urements, ultrasonic energy applica- 
tions and others. 
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PuNISHMENT- 


ABSORBING 


plaster Mold Castings 


Atlantalloy +31 meets 
every specification to 
perform satisfactorily 
in this application. 


we 


Skirt door operating mech- + 
anism as installed on Penn- 
sylvania Railroad cars. 


Parts for railroad cars must be 
able to take a beating. That's why Atlantalloy #31 High 
Tensile Manganese Bronze is used for the skirt door 
operating mechanism on the Pennsylvania Railroad cars 
manufactured by the Budd Company. 


Atlantalloy 231 is characterized by its punishment- 
absorbing ability. It requires no heat treatment to attain 
its high physical properties, having ultimate tensile of 
100,000, yield point of 60,000, and Brinell hardness of 
190. It has a minimum elongation of 796 in 2 inches. 
These properties are inherent in the as-cast condition. 


The Atlantalloy plaster mold casting process turned 
out a rugged operating mechanism which required no 
machining and which could be installed simply by drilling 
two holes. 


Atlantic's engineers will be happy to 
show you how Atlcntalloy plaster mold 
casting can help solve some of your 
own problems. Write for a free copy 
of High Quality Precision Castings for 
Industry today! 


CASTING and ENGINEERING CORP. 


loomfield Avenue e Clifton, N. J. © PRescott 9-2450 





Handiest selector you ever saw! 


Simplifies your job; saves time, speeds choice of 
right fastener. Easy to read, easy to use, hand- 
somely lithographed in red, white and blue. Shows 
various tubular and split rivets, part catalog num- 
ber, normal clinch allowance, size of clearance 
hole in work and other details to aid your product 
manufacturing. Sturdily riveted together for lasting 
use. Write for yours today! 


EST. 19/9 


{ILFORD 


The name to RIVET in your memory for fasteners. 


THE MILFORD RIVET & MACHINE COMPANY 


877 BRIDGEPORT AVENUE, MILFORD, CONNECTICUT 
830 ILLINOIS AVENUE, AURORA, ILLINOIS 
1124 WEST RIVER STREET, ELYRIA, OHIO 
44 PLATT STREET, HATBORO, PENNSYLVANIA 
727 SO. PALM AVENUE, ALHAMBRA, CALIFORNIA 


| 


Sans, Souci 


Ad Libbing by the Editor 

It seems that the April editorial, 
“A Graduate Can Measure A Bottle” 
stirred up quite a few engineers. I 
received quite a few personal letters 
concerning it and here is one of par- 
ticular interest from Murray Ogman 
of San Diego. Taking just a few ex- 
cerpts from his letter, but not chang- 
ing any of his sentences, he makes the 
following points: 

“At one extreme is the engineer 


| who wants to calculate everything and 


at the other extreme is the engineer 
who wants to get every answer by cut 
and try. Admittedly, many projects 
defy mathematical analysis. But there 
are also problems on which time and 
money is wasted on the project be- 
cause of the failure to apply elementary 
algebra. 

“I grant you it is simple to measure 
a bottle with a graduate glass, but 


| the problem is not always that simple. 


Today we see the bottle transform- 
ing itself into a servo mechanism, 
a heat transfer problem, an electronic 
computer or similar complicated de- 
vices. I have seen complicated sys- 
tems set up on a cut and try basis 


| and the systems were still not work- 
| ing properly after innumerable trys. 


On the other hand I have seen systems 
sct up on a mathematical basis and 
then designed and built. It wasn't 
expected that they would be successful 
at the first trial and usually they did 


| not work properly at first. It was real- 
| ized from the beginning that actual 
| tests and trials would have to be 


made. But the application of mathe- 
matics did save a tremendous amount 


| of time and money by eliminating a 
| large amount of guess work. 


"From my observations the trend 
of engineering is away from cut and 
try design work by virtue of the in- 


| creasing complexity of the problems 
| being encountered. I grant you again 
| that cut and try methods will still re- 


main but the application of mathe- 
matical analysis will always reduce cut 


| and try operations considerably. Effi- 
| cient and. successful engineering is 


the application of a generous quantity 


| of both of these extreme techniques.” 


I must admit that Mr. Ogman has 


| stated the whole problem beautifully. 
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Sans, Souci 


Common sense and calm engineering 
judgement must decide the line of at- 
tack on a problem. 

People like to be nice. But un- 
fortunately, there are some reasons 
for being nice that are not commend- 
able. I have in mind the little "apple 
polisher” who is trying to wheedle 
high marks out of his teacher without 
doing much studying. Later in life 
he is the same fellow in business who 
tries to wiggle into a high salaried po- 
sition without giving commensurate 
service value to his company, all 
through the medium of "being nice". 

And then of course we have those 
individuals who insist on always being 
nice for fear that they might get 
punished or fired if they are not. They 
don’t count. 

And then there is the fellow who 
is so afraid of stepping on other 
peoples’ toes that he stands still. He 
is the fellow who is just so nice that 
he stays in the same job. Ironically, 
the fellow who attempts always to be 
nice often imposes a terrible injustice 
on someone else. 

There is the boss who wants to be 
nice to the employee who is such a 
nice fellow and who “really needs a 
raise" more so than others in the de- 
partment. So the soft hearted boss 
puts through a fat raise in order to 
“be nice” to the fellow who perhaps 
has done a little apple polishing but 
in any case is getting a lot of sym- 
pathy. Of course the fat raise uses 
up quite a portion of the total budget 
set aside for salary increases with the 
result that others in the department 
get little or no increase in salary. This, 
in spite of the fact that they have con- 
tributed relatively much more to the 
success and profits of the company. 

Obviously a great injustice has been 
done. On the other hand, if the boss 
fails to get a raise for "the man in 
need” who hasn't earned it he may be 
scverely criticized as being hardhearted 
and inconsiderate. There is nothing 
new in that. A fellow who cannot 
stand up against that kind of criticism 
doesn’t have the essential qualities for 
being a boss. A nice boss is not al- 
ways a good boss. 


Stepping On Toes 


There is always a time in a man’s 
career when it is absolutely necessary 
for him to step on toes, Failing to 
do so might cause loss to the company, 
injustice to an individual or may make 
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Bubs 


STEEL TUBING 
IS ECONOMICAL and QUALIFIED 


Avon thin wall steel tubing—"“as welded,” hard 
drawn, or soft annealed—cures plenty of cost and production 
headaches . . . has successfully supplanted other types of tub- 
ing—copper, aluminum, brass and steel,—where reliability, 
performance and price all meet at the cross roads. 


Hundreds of diversified manufacturers specify Avon Fusion- 
weld Steel Tubing for its clean, smooth O. D. . . . for its 
tensile strength, greater resistance to vibration and 
fatigue . . . extreme ductility and adaptability to the 
toughest tube forming operations . . . and for its hi- 
pressure tested advantages in hydraulic and pneumatic 
applications. 

Avon engineers can assist you in cutting cost angles— 
whether its in tubing by the coil, or by the car load. 


Avon Fusionweld is produced by our 
own exclusive, hi-cycle, resistance welding methods 
to provide tubing of superior quality to serve the most 
critical needs for bending, beading, flaring, coiling, 
slotting, threading, knurling, perforating and swaging. 
That spells lower cost forming. Fusionweld tubing is held 
to closer tolerances on wall thickness—that guarantees 
uniform strength, less scrap loss! 


The consistent tubular strength achieved by Fusionweld 
is due to its unique single wall construction . . . more 
uniform grain structure in both wall and welded areas. 
That insures maximum resistance to tearing, cracking or 
checking at the weld or wall. Its smooth O. D. achieved by 
the new Fusionweld process likewise 
provides an ideal surface for plat- 
“aN ing operations. These features, 
MN et coupled with approval by the 
leading testing laboratories, plus a 
constantly expanding list of prominent 
tube user: is your positive safeguard 


when specifying Fusionweld — "The 
Tubing With a Future.” 


Ye" O.D. to *&" O.D. Plain or Terne Coated 
We can fabricate tubing forms to your specifications. 


AVON TUBE DIVISION 


HIGBIE MANUFACTURING CO. 


ROCHESTER MICHIGAN 
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improved stud welding 
through K S M engineering 


— Pe 


Flux is an important factor in stud welding. Good results 
start with the right amount at the proper point. 

KSM developed solid fluxed studs because a solid mass is 
controlled to extremely close tolerances. This means the flux is uniform 
in amount and distribution . . . is precisely and securely centered . . . and 
its presence can be readily seen by the operator. 

Using KSM Arc Welding Studs, you can be sure each has 
exactly the right amount of flux evenly distributed at the proper point. 
Welds won't tear out because flux powders shifted. 

This concentration of flux at the right point in KSM Studs 
produces fast, clean, always-perfect stud welding . . . makes the rough 
jobs easy and cuts costs. 

Write for complete information. KSM Products, Inc., 
Merchantville, N. J. 


STUD WELDING 








Sans Souci continued 


impossible further advancement for 
himself. When major decisions are 
being made, he should argue militantly 
for the right as he sees it. If his think- 
ing is sound and if he presents his 
viewpoints clearly, forcefully and logi- 
cally and in a constructive manner, he 
will win regardless of the decision. 

Any man who expects to progress 
should not fear stepping on the toes 
of his associates and superiors. If he 
allows such a fear to dominate him, 
he will stand still. 


It's the Splash That Hurts 


There are innumerable acts in life 
that deviate from the straight and nar- 
row path yet give a quick and power- 
ful "lift". That applies to personal 
operations and business operations 
with equal effectiveness. An indi- 
vidual can get a tremendous thrill out 
of hocking his future in order to ac- 
quire at the same time an automobile, 
a television set, a home and other 
things that may be beyond his ability 
to pay for, even on the installment 
plan. 

Similarly a business can put on a 
wonderful front by using up its re- 
serves for other than profit producing 
purposes. These situations are often 
insidious in that a small dose is con- 
structive whereas an excessive dose be- 
comes fatal. It is like the difference 
between a cocktail before dinner and 
a binge. Too many of us fail to un- 
derstand the difference. 

Of course there is a great thrill in 
a high dive as the expert diver grace- 
fully floats through the air. And be- 
cause it is a much practiced and carc- 
fully executed operation the diver 
enters the water with hardly a splash. 
He has performed like the business 
concern that has put in a great deal of 
"practice time", that has tested its 
venture or *xpansion carefully and 
that first makes a modestly high dive 
which ends up with a nice little splash 
of profit. 

But the business concern or indi- 
vidual who without proper prepara- 
tion decides to make "a plunge" in- 
stead of a dive of modest height to 
test his venture, invites disaster. At 
first it’s thrilling. Perhaps the man 
who from a great height jumps off into 
space gets the same kind of thrill. 
Then comes the moment of reckoning. 
In both instances the finale is disas- 
trous. And that is the way with busi- 
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ness enterprises and personal enter- 
prises wherein the organization or 
individual undertakes a new venture 
without carefully thought out plans 
and tested procedure. Or we might 
say carefully thought out designs and 
tested models. 


Your Boss’s Job 

Many a fellow wonders why his 
boss is his boss. He is certain that the 
boss is not as good as one of the men 
working for him. In fact, he may be 
thoroughly convinced that his boss is 
not as good as he would be on the 
same job. 

Now the truth is that in very many 
instances there will be a man working 
for the boss who is far better than the 
boss and usually the top executives in 
the company know it and know it very 
well. But here is what the vice presi- 
dent of a large and successful cor- 
poration said: 

"If this*company were to attempt 
to promote every man who looks as 
though he could do his boss's job a 
little better, and make that promotion 
to the boss's job effective as soon as 
the fact was established, this company 
would be spending all of its time or- 
ganizing and reorganizing and we 
would never get settled enough to get 
any work done. And on top of that, 
only too often it is merely a matter of 
opinion as to whether or not the un- 
derling can do the job better. Only 
when the underling is extremely better 
than the boss can we be certain of that 
relationship." 

All of which goes to show that you 
have to be decidedly better than your 
boss before you can expect to get his 
job. Even under that circumstance you 
may have to wait a while. The wait 
is essential for a number of reasons. 
One of them is the reason explained 
above. But in addition, a company 
cannot operate ruthlessly in promoting, 
demoting and firing. Such an opera- 
tion would demoralize the personnel 
completely and the company would 
not last long. Some organizations have 
tried to operate that way and found 
out that it just doesn’t work. The 
greatly successful companies today are 
very mindful of the personal welfare 
of their employees and want them to 
feel secure in their jobs. Such an addi- 
tude pays big cash dividends, as does 
the observance of all the other teach- 
ings contained in the Sermon on the 
Mount. G. F. N. 
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3 turning 25 Ib. family bundles 
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e Turning the cylinder of this fully automatic 25 Ib. Pros- 
perity Individual Production Washer, at a speed of 36 rpm, 
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ENGINEERING 


ABSTRACTS 


Effect of Pressure on Tensile 
Properties of Some Metals 


Abstracted from “The Effect of Pressure 
on the Tensile Properties of Several 
Metals and Other Materials" by P. W. 
Bridgman, Lyman Laboratory of Physics, 
Harvard University; Journal of Applied 
Physics, Vol. 24, No. 5, May, 1953. 


TO DETERMINE WHETHER THE EFFECT 
of pressure on the tensile properties 
of nickel, tantalum, columbium, molyb- 
denum and tungsten resulted in (1) 
a large increase in ductility, (2) a lin- 
ear relationship between strain harden- 
ing and pressure, (3) a linear depend- 
ence of the strain at fracture on the 
supporting pressure, and (4) an em- 
pirical connection betweeid reduction 
of area and profile of contour, tensile 
tests were made. Five polycrystalline 
samples were tested to fracture under 
hydrostatic pressures up to 30,000 Kg 
per square centimeter. 

Results showed large increases in 
ductility under pressure. Strain hard- 
ening at first increased sharply with 
pressure, but several metals exhibited 
strain hardening curves that turn over 
with eventual strain softening. Based 
on the appearance of the test speci- 
mens, the softening resulted from a 
lack of homogeneity in the original 
material, not being an intrinsic prop- 
erty of the metal. The strain harden- 
ing curves differ greatly in this gen- 
cral appearance, some rise abruptly 
with a sharp turn-over followed by a 
long tailing off. Some rise gradually 
to a flat maximum followed by an 
abrupt drop. All the metals exhibit 
progressive changes in the character 
of the fracture. The original cup- 
cone disappears and the fracture oc- 
curs on jagged prongs or on shear 
planes. 


NICKEL. The Curve in Fig. 1 is a 
plot of stretch versus total load. Speci- 


, Nickel M ^N NI 
e "ylled at atmospheric N 
pressure Y u T 
|| | «Pulled ot 8000 kg/eme? T 
T 1 14 Pulled o! 26,000 kg/cm? | 
O O04 008 OJ2 OJ6 020 024 028 032 
Stretch. in 


Tension, kg/m} on 
onginol oreo 


0 


FIG. 1—Curves of load versus stretch for 
nickel at various pressures. 
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e cut costs — 


* allow greater 
flexibility in 
design 


lubricate up to 40 bearings 
with one Micro-Fog Lubricator 


Norgren oil-fog lubricators are proved by the 
fact that they are standard on most types of equipment 
where the best of lubrication is required for high speed 
spindles, air cylinders and valves. 


Now, the advantages of Micro-Fog Lubricators 
have been extended to applications on bearings, gear 
boxes and small oir-operated devices. It produces an 
extremely fine and uniform air-borne Micro-Fog at 
low air flow; transmits it over greater distances than 


previously possible; distributes it evenly thru as many 
as 40 outlets; provides exact control and uniform 
rate of oil feed, 
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OIL FOG LUBRICATION FOR 25 YEARS 


9 Lubricaters © Valves * Regulators 9 Hose Assemblies 9 Filters 
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By the time you discover old age has attacked your 
important drawings — it’s too late. By then, the damage has 
been done. The time to effectively block old age is NOW — 
while tomorrow’s drawings are still in the preparatory stage. 

The way to do it? Specify Arkwright Tracing Cloth. Arkwright 
checks the destructive effects of old age. Arkwright won't fray 
at the edges, turn brittle or opaque. You are assured perfect 
transparency, regardless of age. 

There are other reasons why it pays to work with Arkwright. 
This superior tracing cloth can “take” all the 
erasing you're likely to give it in a month of 
Sundays — and still provide sharp, 
clear lines. You need never worry 
about “feathering” or “blobbing” or 
imperfect blueprints. 

So insist on quality. You'll get it 
with Arkwright ... America’s Standard 
for over 32 years. Arkwright 
Finishing Co., Industrial Trust Bldg., 

Providence, R. I 
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Finol Flow Stress, kg/cm? 


FIG. 2—Strain hardening curve for nickel. 


mens were pulled at different pressures, 
the curves rising higher and the clon 
gation becoming larger at increased 
pressures. Fracture under a pressure 
of 7,700 Kg/cm? occurred at a strain 
of 2.58, a reduction of area equivalent 
to 92.5 percent. 

The strain hardening curve for 
nickel is given in Fig. 2. Throughout 
most of the range, the curve exhibits 
a linear tendency, but beyond a strain 
of 2.0, the curve turns down indicat 
ing that, at extreme strains, there is 
a softening rather than a hardening. 
This tendency probably results from 
actual material damage to the spec 
men which is substantiated by the ap- 
pearance of the fracture at rupture. 

The empirical relationship found 
for steel between strain and A/R does 
not hold true for nickel. An excess 
of about 7.0 percent means a smaller 
curvature in the contour than for steel, 
consistent with the delayed appearance 
of necking. At low pressures, the 
character of the fracture was a rough 
cup-cone, more irregular than for 
steel. At high pressures, the tendency 
was to draw out to a chisel edge. 


Tantalum. The general nature of 
its stretch vs total load curves is strik- 
ingly different from that of nickel. 
The curves rise to an early maximum 
followed by a long gradual tapering 
off. 

Flow stress tends to increase linearly 
with strain up to a value of 2.0. Pres- 
sure shows a definite effect on strain 
hardening, the flow stress being greater 
for the same strain at higher pressures. 
Actually, the rate of increase of strain 
is only half that of nickel. Shapes of 
the necks of the tension specimens of 
nickel and tantalum diverge in op- 
posite directions from that of steel. 
This is substantiated by the fact that 
the correction factor determined by 
using the empirical relationship be- 
tween strain and A/R that was valid 
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for steel is too high for tantalum, in- 
stead of too low as for nickel. 

Fracture of tantalum at atmospheric 
pressure shows a crudely developed 
crater with coarse granular structure. 
At higher pressures, the structure be- 
comes finer and the crater changes into 
a knife edge. 


Columbium. The maximum total 
load and elongation are greater under 
pressure, being similar to tantalum 
and nickel. The maximum is 4,600 
Kg/cm? under a pressure of 28,000 
Kg/cm?; and 3,900 at atmospheric 
pressure. This shows for 10,000 
Ks/cm? an increase of 6.4 percent. 

The strain hardening curve for co- 
lumbium indicates a rate of increase 
of hardening that is high compared 
to other metals. Strain hardening does 
not tend to exceed a strain of 2.5 be- 
cause of deterioration in the material. 
An average stress on the section was 
11,700 Kg/cm? at a strain of 1.54, and 
12,000 Kg/cm? at 2.47. The maxi- 
mum load occurs at a strain intermedi- 
ate between that of nickel and tan- 
talum, nearly that for steel. Thus, 
the correction factor agrees fairly well 
with that determined for steel, the 
only difference being the direction be- 
cause of earlier necking. 

Pulling under pressure was more 
effective in imparting hardening than 
pulling at atmospheric pressure. The 
fracture at atmospheric of a pre-pulled 
specimen was a cup-cone similar to 
that obtained without prepulling. 


Molybdenum. The general character 
of the molybdenum curves is like that 
for tantalum—an abrupt rise to an 
early maximum followed by a long 
tailing off. Ductility increases notably 
with pressure. The specimen pulled 
at atmospheric pressure fractured at 
an elongation of 0.065 in., at a total 
load 8 percent less than the maximum. 
But the elongation of the specimen 
fractured at 28,000 Kg/cm? was 0.22 
in., the load less than one percent 
of maximum. 

Molybdenum shows a strain harden- 
ing rate that is unusually high and also 
a large dependence on the pressure of 
pulling. The flow stresses are a linear 
function of strain up to a strain of 
about 1.2 when material deterioration 
begins. 

The correction for reducing mean 
stress to flow stress in terms of the 
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measured contour was smaller than 
the correction given by the empirical 
relationship between contour and 
strain. This discrepancy was also in 
the opposite direction as indicated by 
the early necking. 

Fracture at -atmospheric pressure 
gave a rough surface without a cup- 
cone effect. At higher pressures, the 
fracture changed into a jagged pat- 
tern. 


Tungsten. This metal breaks at 
atmospheric pressure without any 
measurable reduction of area. How- 
ever, the absolute strength of tungsten 
is almost twice that of the four pre- 
ceding metals. The maximum load 
increases with pressure from 11,800 
under 7,000 Kg/cm? to 13,000 under 
28,000 Kg/cm*. This represents an 
increase of 4.5 percent for 10,000 
Kg/cm?, the same general order of 
magnitude as for steel and the other 
metals. Tungsten exhibits a second 
yield point which becomes more pro- 
nounced at higher pressures. Its rate 
of elongation with pressure is less 
than that of steel, and corresponds to 
a carbon steel heat treated to C-56 
Rockwell. 

Strain hardening data for tungsten 
indicate little effect of pressure on 
strain hardening. The relationship 
with pressure appears to be linear up 
to approximately a strain of 1.0, when 
marked deterioration begins. 

Correction of the shape of the con- 
tour to reduce average stress to flow 
stress is less than that given by the 
empirical relationship for steel, mean- 
ing that A/R at the same strain is less 
for tungsten than for steel. 

Up to 16,000 Kg/cm?, the fracture 
is finely granular perpendicular to 
the axis of the specimen. At 27,800 
Kg/cm?, the fracture is irregular. 


Mechanism of Fretting 


Abstracted from “The Mechanism of 
Fretting” by I-Ming Feng and B. G. Right- 
mire, presented at the American Society of 
Lubrication Engineers 8th Annual Meet- 
ing. 

SO-CALLED “FRETTING CORROSION” is 
a special case of wear, in which, be- 
cause of the small amplitude of rela- 
tive motion, wear is highly concen- 
trated in the areas of contact. The 
wear product is trapped and accumu- 
lated between contacting areas with 
the result that wear by abrasion is ac- 
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— THE ARROW-HART “PPS” SWITCH IS 
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© A SINGLE "PPS" UNIT PROVIDES SINGLE-POINT CONTROL... 
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because it is the ONLY pilot device required for practically all 


installations. 
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How IS THE BASIC OPERATING PROCEDURE 
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operation. “PPS” single-point control is safer in emergencies because 
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STANDARD CONSTRUCTION 
WITH CAST LEVER HANDLE 
ILLUSTRATED 


Standard Construction or Oil and Weather. 
proof Models are available with a choice 
of 4 different Handle Types. 


How the "PPS ” works 


To explain the action of the "PPS", let us look at an example; 
the simplest possible is the standard reversing of a motor. This 
example will show how the required number of magnetic units 
is reduced and how single-point control will serve for any 
number of operations. 

While your own actual control application may be more complex 
than this example, it will simply entail using enough additional 
circuits to accomplish the required combinations of load and 


control hook-up. TETTE 
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CIRCUIT... This 
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familiar type of re- 
versing circuit. 3 
push buttons and 2 
magnetic units are 
required. 


"PPS'' CIRCUIT 
a Here the Rotat- 
ing Cam Sections of 
the “PPS” select the 
circuit, and the Mo- 
mentary Contact Sec- 
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pushing and “Start” 
by pulling. Only 1 
magnetic unit and 1 
pilot device, (the 
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STOP START 
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celerated. | Moreover, oxidation of 
wear particles further accelerates the 
abrasive action. 

Concentrated mechanical wear is the 
primary cause of fretting, and accumu- 
lation of trapped wear product and 
oxidation of wear particles are the sec- 
ondary causes. 

The mechanism of metallic wear as 
suggested by Feng is briefly as fol- 
lows: When a pair of contacting high 
spots carries a load that is great enough 
to cause plastic deformation, the inter- 
face of these high spots will be rough- 
ened. This roughening produces a 
mechanical interlocking effect that 
strengthens the interface in resisting 
tangential force. 

An application of a tangential force 
will shear off the peak of one high 
spot, instead of separating the spots 
along their original interface. The 


small particle of metal sheared off be- | 
comes a loose wear particle if there is | 
nothing to keep it adhering to the | 


other high spot. 

When the surrounding atmosphere 
is inert and the relative motion is 
unidirectional or the amplitude of the 
alternating motion is large, the loose 
wear particles have a good chance to 
leave the space between the surfaces 
and hence produce little abrasive wear. 

When the relative motion is oscilla- 
tory with small amplitude and the 
surrounding atmosphere is inert, the 
wear product will be trapped and ac- 
cumulated among the contacting re- 
gions of the two surfaces, and hence 
produce abrasive action. If, in addi- 
tion, the loose wear particles are oxi- 
dized instantly when they are formed, 
the hardness of the oxide may further 
accelerate the abrasive action. 

Wear particles, however, are not 


usually oxidized instantly. Therefore, | 


those that are in contact with the 
surfaces of the parts and that produce 
an abrasive effect are distributed among 
other metallic particles that are in par- 
tially oxidized and fully oxidized 
states. 

Fretting will not occur if mechani- 
cal wear can be prevented. One way 
to prevent the initiation of mechanical 


wear caused by vibration is not to per- | 


mit relative motion between the sur- 
faces. This can be accomplished by 
increasing the normal load to such an 
extent that the external disturbance ‘is 
completely absorbed elastically in the 
part and machine. The same end can 
also be reached by reducing the ex- 
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ternal vibration or other disturbances. 
The external disturbance can also 
be absorbed elastically by inserting ma- 
terial such as rubber between the con- 
tacting surfaces. 
Another way of averting mechanical 


| wear is to reduce the load to such a 
| small value that none of the contact- 


ing high spots is plastically deformed. 


| Such a load is extremely small and this 


method is impracticable. In the ordi- 
nary atmosphere, however, metallic 


| surfaces are always contaminated by 
| absorbed gases, oxides, and greases. 


It is possible, therefore, to add to the 


| metallic surface film. This film can 


be solid, or fluid or semi-fluid and, 
at the same time, adjust the load so 
that roughening of the interface of 
contacting high spots, which results 
from plastic deformation, does not 
exceed the thickness of the surface 
film. 

Attemps to stop fretting damage by 


| eliminating chemical reaction always 


show that such damage cannot be 


| avoided entirely by eliminating chemi- 


cal action, If oxidation were the pri- 


| mary cause of fretting, elimination of 
| oxygen in the surrounding atmosphere 
| would stop fretting completely. 


Fatigue Strength and 
Electroplating 


Abstracted from "Fatigue Strength and 
Electroplating”, Mechanical World, May, 
1953. a 


ELECTRODEPOSITED METAL is com- 
monly associated with a residual ten- 
sion and ia this respect has an adverse 


| effect on fatigue strength similar to 
| that produced by grinding or straight- 
| ening or induction hardening. The 


opposite effect, i.e., a residual com- 
pressive stress in the surface zone of 


| the component produced by cold 
| working, peening, polishing, rolling 


and nitriding, tends to increase the 


| fatigue limit of the base material. 


Shot peening has, in many engineer- 
ing applications, produced quite as- 
tounding increases in fatigue life and 
is now in wide use. It is not, however, 
a panacea for all fatigue strength 
problems. In some cases the effect of 
shot peening may be harmful to fa- 
tigue strength, although these are in 
the minority. 

Prestressing in compression by roll- 
ing or plain pressing has often pro- 
duced comparable and in some cases 
better results and may eventually be- 
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come a standard method. Profile press 
ing is particularly satisfactory in dea! 
ing with unavoidable stress raisers 
where the material is made to cold- 
flow to the shape required by pressing 
and at the same time the surface of 
the whole component is stressed in 
compression. 

Prestressing can be considered in 
relation to the undesirable tensional 
stresses set up in the surface zone by 
clectrodeposited metals, when the pos- 
sible solutions become: (1) Prestress- 


ing the base metal in compression to | 


overcome the residual tensional stresses 
of the electrodeposited coating; (2) 
depositing the electroplated coating in 
such a way that the residual stresses in 
it are in compression; and (3) treat- 
ing electrodeposited coating so as to 
nullify the residual tensional stresses. 

All three alternatives are possible. 
The first shows no gain in overall fa- 
tigue strength and gives only the bene- 
fits to be derived by electroplating, 
e.g., corrosion resistance, rebuilding, 
etc. The second is a theoretically ideal 
solution which would improve the fa- 
tigue strength of the component. Un- 


fortunately, the plating conditions | 


necessary to produce compressive de- 
posits are somewhat critical. The third 
alternative offers a useful and practi- 
cal alternative with no particular en- 
gineering problems provided the 
electrodeposited coating is ductile 
enough to withstand cold working, 
e.g., shot peening, without fracture. 
The deposit of a ‘compressive’ coating 
is the most attractive, particularly since 
such a coating would eliminate poros- 
ity, provide enhanced corrosion resist- 
ance and be generally more resistant 
to cracking. 

To get a clearer picture of the prac- 


tical value of these alternative methods | 
of approach to the problem, reference 


can be made to a number of tests car- 
ried out recently by United States gov- 
ernment laboratories in connection 


with test pieces prepared by the re- | 


search laboratories of the General Mo- 
tors Corporation. Results are sum- 
marized in Tables I and II. 

The basic material used was steel, 
with one specimen finished by polish- 
ing and once coated with electrode- 
posited nickel in tension (normal), 
and the other with electrodeposited 
nickel in compression. The plain test 
piece could in effect, be considered as 
prestressed in compression due to the 
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CUTS PRODUCTION 
TIME ON 5 DIESEL 
PARTS WITH FASTER 
BRAZING... 


Out at Lima-Hamilton Corp., Hamilton, Ohio, they braze five 
parts of their 9x12 Diesel locomotive engine. Here are the jobs, 
the time cycles—also test results quoted from their report. 


PART AND JOB TIME CYCLE TEST RESULTS 


Exhaust rocker arm to shaft 318 secs. "On torque loading the 
induction brazed with a ring 2 pieces 1%” rocker shaft twists at 
of 3/32" EASY-FLO wire pre- 12,000 Ibs. No failure of 
placed. joint." 


Intake rocker arm tc shaft 282 secs. Same result as above. 
done same as above. 2 pieces 


Tappet plugs to tappet body, 72 secs. "Parent metal fails before 
induction brazed with a ring each brazed joint when attempt- 
of 3/32" EASY-FLO wire pre- ing to press plug from tap- 
placed. pet body." 


— ——— —— ————————Ó —————— À———— —————— — 
Ball ends to seamless steel 45 secs. “Tube bulges before joint 


tubing push rods, induction failure when attempting to 
brazed with a ring of 1/16" push rod ends out of 
EASY-FLO No. 3 wire pre- tubing.” 

placed. (illustrated above) 


Cup ends to seamless steel 50 secs. Same result as above. 


tubing push rods done same 
as above. 


BULLETIN 20 gives you the bow 
and why you get stronger joints in faster 
time at lower cost with EASY-FLO low- 
temperature silver alloy brazing. Write for 


your copy today. 


OFFICES and PLANTS 


HANDY & HARMAN 


Generel Offices: 62 Fuiten 5t., New York 38, M. Y. 
DISTRIBUTORS I PRINCIPAL CITIES 





San Riverside 
“PACKAGED WIRING!” 


The biggest single production saving you can make is to cut 
the cost of assembling your product... and that’s just what a 
specially engineered Riverside wiring harness can do for 
you! These neat “packaged wiring systems” reduce the most 
complicated product wiring to its simplest form, a single unit 
installation that can be installed quickly, easily and accurately 
by unskilled labor... they streamline production and product! 

We design and manufacture harnesses in any required 
wiring arrangement, with such attached units as terminals, 
relays, limit switches, push-button stations, circuit breakers, 
junction blocks, etc. They meet the most rigid requirements, 
including those for aircraft and ordnance, and we have pro- 
duced them for leading manufacturers of electrical and 
electronic equipment. We can do the same for you! 

Our Engineering and Experimental departments are at your 
service for the solution of all of your product wiring problems. 
Send prints or details of your problem for prompt engineering 
recommendations and a firm quotation, without obligation. 


2 iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 
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Table I.—Fatigue strength of plated 
steel specimens 


(U.S. Government tests) 


| Resid stress | Fatigue limit 
Finish | in surface |—————————— 
| S, psi |N, cycles 
| 
Polished Comp 45,000 10? 
(15-20,000 psi) 
Nickel | Comp 46,000 10° 
plated (6000 psi) 
Nickel | Tension 29,000 | 5x10* 
plated | 25,000 psi 


Table II.— Fatigue strength of nickel 
plated specimens 
(U.S. Government tests) 


Resid stress Fatigue limit 
Finish in surface 


S, psi IN, cycles 


Polished | Comp 48,000 107 
Nickel Tension 20,000 | 5x 10* 
plated 
Peened & — 41,000 | 5:5X10° 
plated 
Plated & Comp 10 
peened 





polished finish, presumably of the or- 
der of 15,000 to 20,000 psi. The pol- 
ished and compressive plated speci- 
mens showed almost identical S/N 
curves, the residual compression in the 
nickel plating determined as being be- 
tween 15,000 and 20,000 psi. The 
electrodeposited nickel coating in 
tension showed a reduction in the fa- 
tigue limit of some 35.5 percent. 

In another series of experiments 
(J. O. Almen, “Product Finishing” 
June 1951), similar methods of treat- 
ment with electrodeposited chromium 
coatings were used. The results, Table 
III, are essentially similar to those ob- 
tained with the nickel plated speci- 
mens, although the degree of differ- 
ence is less. The specimen shot 


| peened and then plated showed a 
| higher fatigue limit than the plain, 
| polished specimen, whereas the re- 


verse was true with nickel plating. 
To summarize, prestressing must be 


| studied carefully where optimum fa- 
| tigue life is required from electro- 


plated specimens. Shot peening offers 


| a practical solution to offset the unde- 


sirable effect of electroplating on fa- 


10225 MICHIGAN AVENUE ¢ DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 
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tigue strength, applied either to the 
base metai before plating, or to the 
component after plating. The former 
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Table III.—Fatigue strength of 

chrome plated specimens (Research 

Laboratories, General Motors Cor- 
poration) 


| 
Resid stress | 
in surface 


Fatigue limit 
Finish | à 
| S. psi 


Plin | 
Chrome | 
plated 

Plain, 
peened 
Peened & 
plated | 


| 8x10 
8'500 | 12x10 


|4 
Comp a 53 5,000 5x10 
| 
} 
| 


Tension 


Comp 51,000 | 5X10 


should give roughly equivalent fatigue 
strength as compared with the base 
material unplated and finished smooth, 
although this will vary both with the 
metal electrodeposited and the thick- 
ness of the plating. Shot peening 
after plating offers improved fatigue 
strength, but not necessarily as high 
as might be achieved by shot peening 
applied to the unplated base metal. 
Compressive electroplating, with its 
attendant working difficulties, offers 
roughly the same S/N characteristics 
as the plain base metal highly finished, 
as by polishing, with the further pos- 
sibility that the other characteristics of 
the electrodeposited coating will be 
enhanced. 


Decimal Dimensioning 


Abstracted froin "Decimal Dimensioning 
Saves Time and Reduces Errors” by 
George E. Rowbotham, Ford Motor Co., 
Dearborn, Mich. The Tool Engineer, June 
1953, p 63. 

DECIMAL DIMENSIONING Offers the ad- 
vantages of the metric system long 
advocated by many, without the dis- 
ruptive work and expense that would 
be entailed in converting to the metric 
system. The decimal approach is be- 
ing used on both engineering and 
manufacturing drawings of machinery, 


: 
| 


N, cycles | 


tools, gages, dies fixtures, and related | 


items. 
for the product engineer, draftsman, 


The result is simplified work | 


checker, production engineer, tool and | 


die maker, machine operator and in- 
spector. 

The primary advantage resulting 
from adoption of the decimal system is 
the simplification of arithmetic com- 
putations. The inch is divided into 
tenths, hundredths, thousandths, etc., 
instead of unwieldy fractions. Drafts- 
men and designers consider dimen- 
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PROCESS COMPANY 


REMAINS RESILIENT A 


: Aw m , hw ^p jn — 7* 


With new compounds being déveloped almost weekly by manufac- 
turers of basic polymers, today's Silicone rubber molded ports are 
performing faultlessly in vital applications where Silicone of less than 
a year ago could not be considered. 


Remaining resilient at extreme temperatures (—100°F to +500F°) 
today’s Silicone stocks have greatly increased tensile strength, far better 
compression set results, and other vastly improved properties such as — 
excellent stability after long exposure to ultra-violet rays, prolonged 
weathering, fungus growth, many oils and a variety of chemicals. They 
also have excellent dielectic properties and water repellency. They 
bond well to metal, and are stainless and odorless. 

Acushnet's Silicone rubber seals, gaskets, “O” rings, packings, dia- 
phragms and numerous other parts are custom engineered to meet the 


Send for the Acushnet Rubber Handbook, 
a comprehensive rubber data reference. 


Address all communications fo 768 Belleville Ave., New Bedford, Mass. 





There are literally thousands 
of useful applications of 
BEAD CHAIN to all types of 
products, machines and 
tools! Consider how you 
may be able to take advan- 
tage of its versatility too! It 
pays dividends! 


Bead Chain is available in 5 diameters from 3/32” to 3/8” 
with tensile strength ranging from 18 to 200 ibs. No matter 
what the requirement, our engineers can fill your need. 


Only this, the original Bead Chain, is manufactured to 
such close tolerances that it can be applied at low cost 
to V-type or positive, non-slip sprockets. (Sprocket sources 
for your needs available on request.) 


Bead Chain's unique assembly service ond special avto- 
matic equipment can supply chain cut to your require- 
ments, complete with attachments, at a substantial saving. 


A large variety of couplings and attachments offer endless 
opportunities to design engineers to adopt Bead Chain 
without the necessity of special tooling and production. 


THE BEAD CHAIN MANUFACTURING CO. 
BRIDGEPORT 5, CONN. 

Send Me the Bead Chain Catalog. 

NAME TITLE 

COMPANY 

ADDRESS 


THE BEAD CHAIN MANUFACTURING CO 
Original and World's Largest P 
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sions Only in terms of decimals and 

develop designs accordingly, obviating 

cumbersome conversions. 
| In a two-place decimal system, for 
instance, the second place decimal can 
be in even hundredth increments of 
| an inch such as 0.04, 0.34 or 0.86 
rather than odd hundredths like 0.03, 
0.35, and 0.87, so that when divided 
by two, as from centerline to edge or 
to centerline of hole, the dimension 
that results will be a two-place deci- 
mal. Odd hundredths need be used 
only where required for design fac- 
tors such as clearances and for di- 
mensioning curved surfaces to obtain 
| a smooth, uniform curve. 

The greater simplicity of the deci- 
mal system for adding dimensions is 
illustrated in Table I by comparative 
tabulations. The first column shows 
a series of even two-place decimal di- 
mensions; the second column lists a 
series of corresponding fractional di- 
mensions. In the third column, frac- 
tions have been converted to decimal 
equivalents. 

Converting the readings of measur- 
ing tools—ssuch as micrometers, ver- 
niet calipers, or height gages, which 
are graduated in decimal increments 
of an inch—becomes unnecessary. 
The need of constant reference to con- 
version charts is obviated, reducing 
errors. Few draftsmen or engineers 
can letter the decimal equivalents of 
all fractions without time wasting ref- 
erence to conversion charts. 

Definite values and uniform inter- 
pretation are assured. The question 
frequently arises concerning the num- 
ber of decimal places that apply when 
a fractional dimension is given. For 
instance, should 47, be 0.4375, 0.437, 
0.438, or 0.44? 

Eyestrain and dimensioning errors 





Table I Addition of Decimal and 
Fractional Dimensions 


Two-Place Fractional | Decimal 
Decimal System | System | Equivalents 
n 


"a 
ct 


0.03125 


oooooc 
ERESRL 


11/32 
1 23/32 1.718750 


| 


— 
TJ 
N 
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are reduced in the drafting room be- | § 
cause of the increase in distance be- — A 


tween the gy graduations of the 
fractional scale and the % (0.02) 
graduations on the decimal scale. The n t. 
distance between the smallest gradua- 
tion on the demical scale is approxi- / a 
mately 30 percent larger. TOR d 
Decimals are easy to understand 43 
such as $5.76 in the monetary system. | a | 
During World War II, it was ob- " US a, =a 
served that trainees, particularly AA E W at S 
woman, had little difficulty in under- | s F d an 8 
standing the decimal system. s - \ 
The dual system of dimensioning | d p i WX 
is avoided. With the fractioning sys- | p aie 
tem, both decimals and fractions are | - iV S 
used, while with the decimal system | Bl i 
it is easier to avoid overcrowding n 
dimensions. Draftsmen can generally 
letter decimals such as 0.74 more | 
neatly than fractions like $1. 
In a survey conducted by an SAE i 
committee in 1947, a test given to a 
group of engineering department em- 
| ployees revealed that it takes approxi- | 
: | mately five times longer to add frac- | 
| tions than decimals. The test was rc- 
| ! peated later at a meeting of college 
| professors, substantiating the original 
observations. Assuming that an engi- 
neer, designer, checker or draftsman 
expends an average of approximately 
10 percent of his work week in arith- 
metic computations involving dimen- 
sions, it has been estimated that four 
hours would be devoted to computa- | 
tions in a 40-hr week. By using the | 
decimal system, the 80 percent sav- 
ings in computation time would 
amount to 3.20 hr per week. “ ‘ 

The survey further discovered that xs i \ ae 
47 organizations in the aeronautical A NM i ' ‘ J 
industry were using decimal dimen- 
sioning. Considering only the engi- 
neering departments, it was assumed | 
that an average of 200 people in each 
company were affected. If the time | 
saved for each employee amounted to | 
3.20 hr each week, 640 hr were | 
gained in each organization per week. 
For the 47 companies, 30,080 hours | 
are saved in the industry per week. 
Using this figure and an assumed aver- 
age salary rate of $2.00 per hr, the 
yearly saving is $3,128,320. 


These figures represent only a small 
portion of the over-all savings in the 
industry that can be attributed to the i; A es 
decimal system. If it were possible to - 


evaluate all gains resulting from use | 


of the system, the savings could be | 
increased a hundred fold. | 
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A new tool for angular measurement 


‘Doelcam_ 


POSITION 
INDICATOR 


applications, this small electrome- 

chanical signal generator transforms 
angular displacement into an electrical 
signal. It provides a linear output and 
a resolution to less than 9.01°. Tested 
and perfected as a standard military 
component for use in gyro instruments 
and computers, the DOELCAM Microsyn 
Position Indicator is now finding wide 


È INDUSTRIAL AND MILITARY 


Microsyn 


No electrical contacts 
True linearity 
Extreme resolution 
No reaction torque 
High sensitivity 


Write for 
Bulletin M3 


application in the industrial fields of 
process control, data transmission, meas- 
urement of mechanical variables and 
analog computation . 


* Doelcam.» CORPORATION 


SOLDIERS FIELD ROAD, BOSTON 35, MASS. 


Instruments for Measurement and Control 


Gyroscopic Instrumentation - Servomechanisms 
Synchros - Microsyns - Electronic Inverters 


j 
| 
| 





Review 
Your Products 


For Economy 


REX CLEVELAND 
Design-engineer ; 
Minneapolis Moline Co. 


AFTER A COMPLEX PRODUCT has been 
in production for several years, it be- 
comes more complex than ever. Such 
items as production machines, con- 
struction equipment, farm implements 
and tractors are typical examples. 
These products are not re-designed 
every year, as are automobiles, wash- 
ing machines, or refrigerators. Con- 
sequently new ideas, changes and im- 
provements are simply added to the 
original design. 

The result of this is a general 
growth of the product, with little con- 
sideration being given to appearance 
or cost. The product gradually takes 
on the appearance of a "make-shift", 
which affects sales adversely. The to- 
tal manufacturing cost is raised out of 
proportion to the value of the changes, 
making the profit margin too low. 
Raising the price to compensate for 
this reduces sales. 

The solution is a periodic review 
of the entire product with simplifica- 
tion and consolidation of parts in 
mind. This will cut costs, improve 
appearance, and reinstate a margin of 
profit. 

Recent experience on a farm tractor 
will illustrate how this works. It was 
discovered that this item had risen in 
cost until the profit margin was not 
enough to warrant manufacture. Dras- 
tic action was indicated to stop this 
before the high cost of building the 
tractor removed it from the line. Since 
its selling price was already greater 
than that of any competitor, a price 
rise was not possible. 

A study of the product was insti- 
gated, and an exhaustive analysis of 
all parts was made. Both the function 
and design were considered; materials 
and labor costs were studied; and 
much attention was given to the in- 
creased number of parts, greater as- 
sembly time, and the variety of fas- 
teners. 

Several groups of parts had just 
grown, and it was found that many 
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furnishes a 
COMPLETE PACKAGE 
of Air and Hydraulic power 


Hydraulic Cylinders = 108 models 


Available for 300 P.S.I. and 1500 P.S.I.in standard models. 
3000 P.S.I. and higher furnished on application. Offered in 
seven — styles, ten bore diameters, any length of stroke 
up to 96", standard size piston rod and 2:1 over-size rod, single 
and double end rods, cushioned rod end, blind end, or both. 
Special covers supplied. Write for Catalog 105. 


Hydraulic Valves — 144 models 


Designed for 1500 P.S.I. maximum pressure, and offered for 
3000 P.S.L in most models. Four types of action: standard, 
spring-return, spring-centered and ball dewwat. Five piston de- 
signs for any circuit. Six types of operation: hand, foot, cam, 
solenoid, oil pressure, and air pressure. Seven sizes: 4", ?$", 7$", 
34", 1", U4", and 144". Write for Catalog 203. 


Hydraulic Power Units -17 models 


Single pump power units are offered in six tank sizes. Pump 
capacities range from .4 G.P.M. to 40 G.P.M. at 1000 P.S.I. 
Double pump power units are offered in four tank sizes with 
combined pump capacities ranging from 3.5 G.P.M. to 48 G.P.M. 
at 1000 P.S.I. 1200 P.S.I. continuous or 1500 P.S.I. intermittent 
pressures are available in certain models. Write for Catalog 400. 


Air Cylinders -84 models 


Available for 150 P.S.I. air and 300 P.S.I. oil services. Standard 
models offered in seven mounting styles, nine bore diameters, 
in any length stroke up to 96", single or double end rod with 
internal or external thread, cushioned rod end, blind end, or 
both. Special covers supplied. Write for Catalog 55. 


Air Valves — 34 models 


Designed for control of air pressures up to 150 P. S.I. Offered 
in both 3-way and 4-way types. Available in five types of op- 
eration: e foot, cam, solenoid, and pilot operations; in five 
sizes: 4", 3$", 14", 34" and 1”. Pilot air valves in side and foot 
mountings—and in palm, push button, cam, foot, and sole- 
noid operation. Write for catalog 303. 


Dept. PES, RIVETT LATHE & GRINDER, Inc. Brighton 35, Boston, Massachusetts 


WHEN YOU APPLY HYDRAULIC 


OR AIR POWER Diy wey 
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A “BUILT-IN” ADJUSTMENT 


Shims stamped from 
LAMINUM® look like 
solid metal but actually 
cre mode up of from 
3 to 63 layers of .002 or 
-003 inch bross or steel. 


THAT ACTUALLY COSTS LESS 
THAN NO ADJUSTMENT! 


... there's less machining and you can “take up" after wear. 


Think of this shim as an adjust- 
ment device. As used here, its cost 
was only 19¢. It’s made of our ex- 
clusive LAMINUM®, has 16 layers 
of .002” brass in one unit. 


It gives wide tolerances to the 
thrust gear housing, saving expen- 
sive machining time. 


It precisely preloads the bear- 
ing. Inner race rests on the collar, 


marked by arrow. Outer race is 
"fixed" in the housing. Removal of 
a .002" shim lamination brings 
housing and outer race closer to 
main assembly. This gives the mi- 
nute preloading adjustment for best 
angular contact bearing operation. 


It “takes up” after weer. 
Removal of additional laminations 
makes simple, quick adjustment. 


SHIM HEADQUARTERS SINCE 1913 


Check Our Stampings Division 


For Your Stamped Parts Requirements 


1408 UNION 


284 


STREET * 


GLENBROOK, 


CONNECTICUT 





were no longer necessary. Many 
welded assemblies were consolidated 
into a single casting, and with slight 
alteration, it was possible to reduce 
the cost on many others. 

Parts which were purchased from 
outside suppliers were studied, and 
in many cases it was found that they 
could be purchased at lower cost from 
other venders. In some cases, buying 
in the next higher quantity bracket 
also showed greater economies. 

Simple and obvious changes of ma- 
terials specifications also produced 
cost reductions. For instance, the three 
sections of tubing used in the extend- 
able wide front axle shown in Fig. 1 
had always been made of seamless 
steel tubing. It was found that welded 
seam tubing of lower analysis could 
be used here with adequate perform- 
ance curves. The seamless tubing had 
a cost of 40 percent more per tractor 
than welded seam tubing. Nothing 
else was involved in the change, thus 
the profit was increased by some 
$4.00. 

Two light brackets used on the 
tractor were welded assemblies of tub- 
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smooth power for... 


+ ^r 


ing and stamping, Fig. 2, with the 
greater part of the cost per tractor 
for these items being in the welding. 
Re-design of the part from tubing 
only plus an inexpensive rubber 
grommet, cut the cost $0.56, Fig. 3. 

A foot rest, Fig. 4, on each side 
was attached to the side frame chan- 
nel with 32 parts, including fasteners, 
being used on each tractor. Consolida- 
tion of these parts into a casting, Fig. 
5, which could be used on either side 
reduced the number of parts to six, 
saving $1.38, and resulting in a better 
foot rest. 

The seat support, Fig. 6, consisting 
of 6 parts, was a high cost item due 
to the use of expensive forgings and 
a special heavy spring. Also, the ad- 
justing mechanism lacked itive 
positioning. Re-design to Mitis per- + VENDING 
formance and reduce costs brought 
about the support shown in Fig. 7, 
which is more positive and less costly, an ae WITH GENERAL INDUSTRIES’ 

M n type 
because of the use of standard fas- 
teners and less expensive fabricated 
parts. Although i parts are used, Smooth Power MOTORS 
the cost was reduced by $1.11. 
Both brake pedals had been made 


Q, 4 
"Oday 3uvwo? 


1/50 to 1/500 H.P. 


—2-pole 
o € From the many types of General 


"Ba vel A. C. enhy) Industries $mootb Power Small 
Motors, you can select the model and 
size to meet your requirements for a 
dependable source of smooth power 


in a space-saving package. 


Write for illustrated booklet showing 
outputs, dimensions, and characteristics 


of these top-quality, low-cost motors. 


The GENERAL INDUSTRIES Co. 
DEPARTMENT MM * ELYRIA, OHIO 





SAUNDERS PATENT DIAPHRAGM VALVES 


mW SS BAY 


Force Feed Lubricators ¢ Magnesium Alloy Sand Castings 


286 


with this corrosion resistant valve . . . 


YOU GO FROM FULL OPEN 
TO FULL CLOSED IN A 
180° SWING OF THE LEVER 


Where you must combine the ability to handle tough 
services with quick opening—quick closing characteristics, 
Hills-McCanna Lever operated Diaphragm Valves are the 
answer. The lever action is smooth and positive. An adjust- 
ment for holding the handle in an intermediate position pro- 
vides throttling when required. Available with choice of 
fifteen diaghragm materials including rubber, neoprene, 
polyethylene, Kel-F and Teflon. Choice of over fifty body 
materials that include rubber, glass, lead, and plastic linings, 
any machinable alloy and plastics. Dependent upon mate- 
rials and size, Hills-McCanna Saunders Patent Valves are 
suitable for temperatures to 400°F., pressures to 150 psi. Write 
for descriptive literature. HILLS-McCANNA CO. 2444 W. 
Nelson St., Chicago 18, Illinois. 


saunders patent diaphragm values 


Also Manufacturers of Proportioning Pumps 


of forged stems and pads, in welded 
assembly. Consolidating the assem- 
blies into malleable iron castings re- 
sulted in a saving of 50 percent, with 
a better set of brake pedals. 

Review of the rear step revealed 
that it was not only no longer neces- 
sary, but that it was actually interfer- 
ing with an added feature. Removing 
this resulted in a saving of $1.63. 

The support arm for the hydraulic 
lift control had previously been made 
as in Fig. 8, and four special parts 
had been required. The support arm 
in Fig. 9 does the job equally well, 
with one special part, and shows a 
saving of $0.65 per tractor. 

Changing the location of the fuel 
tank outlet eliminated many parts, 
and $1.26 in cost. One special bolt, 
attached for two years after it had no 


further use, was still in the assembly; 
cost, $0.10. 

The program of reviewing this 
product will continue, and it is be- 
lieved that many more cost saving 
changes will result. Most manufac- 
turers of complex products will find 
that they can do the same with their 
items. 

Of course, consideration must be 
given to costs of re-tooling to make 
the changes, but if re-design is kept 
simple, cost savings will make up the 
cost of new tools in a matter of 
months. If not, the change should 
not be made. 
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NEW BOOKS 


Measurement Techniques 
In Mechanical Engineering 


R. J. SWEENEY, Consulting Engineer. 
309 pages, 6 x 9 in. Published by 
John Wiley & Sons, Inc., 440 áth 
Ave., New York 16, N. Y. $5.50. 


This book gives information on 
the measurement techniques com- 
monly used in performance testing 
of power equipment. In this field 
are included tests of engines, pumps, 
compressors, and combustion and 
heat-transfer apparatus. The mechani- 
cal quantities that may need to be 
measured include length, area, time, 
speed, force, pressure, temperature, 
and fluid flow rates. Though the me- 
chanical engineer often has occasion 
to use electrical and chemical meas- 
urements, only the more common ap- 
plications of these methods in me- 
chanical engineering are discussed. 

It is not intended to cover the fields 
of materials testing or experimental 
stress analysis. The discussion of in- 
struments covers their primary func- 
tion of measurement and indication, 
and their function as signalling de- 
vices to automatic controllers. Since 


prompt and accurate measurement is | 
one of the most important factors in | 
the accuracy of automatic control, the | 
discussion herein is valuable to those | 
engaged in control problems. It is | 
often true that a slow or inaccurate | 


primary measurement requires an 


elaborately complex control mechan- | 


ism to overcome its shortcomings. 
The data in this volume will aid 
two classes of readers: students and 
practicing engineers in development 
and research work. The intent is to 
provide an insight into the principles 
on which instruments are designed, 


and an understanding of the pitfalls | 
to be avoided and the difficuities in- | 
volved in obtaining a correct measure- | 


ment of physical quantities, with the 


types of instruments available. No at- | 


tempt has been made to give detailed 


descriptions of current designs of in- | 


struments, since these would be 


ephemeral with the progress of the | 


art. It is believed that this plan will 


satisfy the requirements of both stu- | 


dents and engineers. 
The book is suitable for a text in 
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TWIN CITY 
CASTINGS 


CUT PARTS COSTS 577% 
on the FOLEY SAW FILER 


eee | 


When you buy Twin City Die Castings, you 
get a sincere and willing effort to lower your 
manufacturing costs and strengthen your profit 
picture. Here’s an example of how ‘Twin City 
puts promise into practice: 


THIS WAS THE JOB: 


Produce dies and cast a new hand wheel and rocker 
arms for America’s largest selling Saw Filer, manu- 
factured by Foley Manufacturing Company. Effect 
simplicity and universality into the hand wheel. 
Cast rocker arms with cored holes to accommodate 
pins and set screws. 


THIS WAS TWIN CITY'S ANSWER: 


Die castings replaced machined bronze sand cast- 
ings. Unit costs were cut more than 50%. Design 
eliminated a third wheel, simplified operation. 
Threaded steel inserts, cast in place, provide un- 
beatable wearing qualities. New rocker arms great- 
ly simplified assembly. 


HERE’S WHAT THIS CAN MEAN TO YOU: 


Twin City’s experience, plus its ability and willing- 
ness to work with your engineers to cut your costs 
and give you top die casting value, can P" re 
show new profits on the products you sell. Oldest 
die casters in the upper Midwest, Twin City offers 
a dependable history of service and technical 
excellence. 


Write for the facts or send sample or blueprint. 
Let Twin City demonstrate its service plus to you. 


—— 
TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVE. S.E. e MINNEAPOLIS 14, MINN. 
^ f | 
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. continued 


introductory laboratory courses, which 
are primarily concerned with instru- 
ments. It will also be useful as a 
reference in advanced laboratory 
courses, wherein machines are tested. 
In fact, it should be possible to 
assign the experimental procedure, 


and choose the required instrumen- 


tation, with only general guidance 
from the instructor. The book is not 
intended as a laboratory manual of 
specific experiments, since these must 
be written to cover the instruments 
and equipment that are available in 
the particular laboratory and to suit 
the instructor's concept of the objec- 
tives of the course. 

For practicing engineers, the book 
is a guide to the selection and use of 


| a satisfactory instrument that will have 


the required accuracy, with the mini- 
mum expenditure of time and money. 
In most cases, methods are described 
for the calibration of instruments by 
comparison with primary standards. 
The sources of error due to installa- 
tion are examined, and methods are 


| outlined for the rough estimation of 


the possible magnitude of these errors. 
The treatment presupposes a famil- 
iarity with elementary physics and cal- 


| culus, such as is ordinarily given un- 
| derclassmen in engineering schools. 
| Chapters 8 and 9 covering Tempera- 
| ture and Flow requires a knowledge 


of engineering thermodynamics. 


ASTM Standards on Plastics 
6 x 9 in., 705 pp. Published by the 


| American Society For Testing Ma- 
| terials, 1916 Race St., Phila. 3, Pa. 


$5.25. 


This book gives a large number of 
including specifications, 
definitions and tests for a wide range 
of plastics. Most of the 125 standards 
which are included have been devel. 
oped through the work of ASTM 
Committee D-20 on Plastics. The 


| Committee for many years has been 


perfecting methods of testing, and 
those included are considered to be 
thc best available at this time. In 
addition to the standards covered by 


| Committee D-20, there are a number 


that are pertinent from other fields, 


| including electrical insulation. 


The 27 specifications cover quite a 
wide range of molding compounds 
such as phenolic, polystyrene, mela- 
mines, ureas, cellulose, acetates, vinyl, 
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chloride, methacrylate, and materials 
made from these compounds in the 
form of sheets, rods, tubes and shapes. 

The large number of test methods 
are arranged in the following classi- 
fications: Strength properties; hard- 
ness properties; thermal properties; 
optical properties; permanence proper- 
ties; analytical methods for plastics; 
molds and molding processes for plas- 
tics; conditioning of plastics; plates, 
sheets, tubes, rods, and molded ma- 
terials; and electrical tests. Other sec- 
tion headings in the book include: 
definitions and nomenclature; condi- 
tioning of plastics; miscellaneous sub- 
jects and appendices. The book in- 
cludes a Table of Contents by subjects, 
and another listing the standards in 
their numeric sequence. 


Gas Turbine 
Analysis and Practice 


BurGess H. JENNINGS, Prof. and 
Chairman, Dept. of Mech. Eng., and 
WILLARD L. ROGERS, Asst. Prof. of 
Mech. Eng., The Technological Insti- 
tute, Northwestern Univ. 6 x 9 in., 
487 pp. Published by the McGraw- 
Hill Book Co., 330 W. 42nd St., New 
York 36, N. Y. $8.50. 


This is a concise book with a bal- 
anced coverage of the points of view 
of thermodynamics and stress analysis, 
as well as a good coverage of present 
design practices which are presented 
with illustrative problems. It offers 
a general and comprehensive picture 
of the operational points, the place 
and extent of use in industry, and the 
probable future development of the 
gas turbine. 

The text is directed primarily 
toward undergrauate and graduate en- 
gineering students, but at the same 
time it is complete enough to enable 
a reader with a good engineering back- 
ground to orient himself in funda- 
mentals, performance, and practices of 
the gas turbine. 

After development of a sound back- 
ground of engineering fundamentals, 
the authors apply these to specific com- 
ponents of the gas turbine power 
plant. Attention is here devoted to 
stresses and materials of construction 
in addition to the thermodynamic as- 
pects of design. 

Within the inherent limits of any 
text of its type, it has a fairly exten- 
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LOW COST 
CLL 
FINISHES | 
/ for zinc, 
‘cadmium, aluminum 
| and cuprous 
provide ~ metals 
corrosion resistance 
paint base 


choice of 
appearance — ^ "s 


apply! Just a simple chemical dip 
for only a few seconds produces the coating. 


LOW MATERIAL 
AND SHIPPING COSTS 


combine to make Iridite the most economical chrom- 
ate finish you can buy. Many lridite chemicals are 
packed in powder form, thus can be shipped to 
you in steel pails at freight savings of up to 
75%! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 


WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
literature and send samples for free test processing. See "Plating 
Supplies" in your classified telephone directory or write direct. 





motor 
design 
problem? 


... Maybe one of these 
REULAND “specials” 


will solve it! 


m 


FLUID-SHAFT MOTOR 


Motor with internal fluid coupling. Provides 
smooth load acceleration. More compact than 
separate motor and coupling. Assures perfect 
alignment. Will start heavier loads than stand- 
ard motors of same horsepower. Used on 
cranes, conveyors, mixers, etc. 


FLUID-SHAFT MOTOREDUCER 


Consists of Reuland Fivid-Shaft motor and gear 
reducer as one compact unit. Converts the 
motor's conventional high speed into a slow 
speed, high torque output. Provides smooth 
starts. Prevents equipment jamming. Used on 
cranes, hoists, car pullers, etc. 


RIGHT-ANGLE MOTOREDUCER 
Consists of Reuland motor and worm gear 
reducer. Provides unlimited mounting verso- 
tility. Permits use of 1 high speed and 2 slow 
speed power-take-off shafts, if desired. Ideal 
for designing into cramped quarters. Also 
available with Fluid-Shaft drive motor. 


HYDRAULIC PUMP MOTOR 
Special end bell flonge permits direct, end bell 


-mounting of oll standard makes of pumps. 


Eliminates need for special mounting platforms. 
Assures absolutely perfect alignment with 


- pump shaft. Available with mounting flange 


on one or both ends. 


THROUGH- SHAFT MAGNETIC BRAKE 


* type design allows extension of 
— — dad 


TWO output shafts per motor. Can be mounted - 


on the input or output shafts for both) of Fluid- ` 
munitueten nti t Con eee | 
pes ae E 


: nd acd aad 


Whatever your drive pow. may be, there is a 


good chance tbat the 


euland "library of specials" 


contains a unit that is already tailored to your needs. 
Its availability will save you development work and 


put you in production faster. 


Write today, outlining your particular problem. No L9 


obligation, of course. 


<> 
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DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Ps 
ELECTRIC 
COMPANY 


WESTERN DIVISION—ALHAMBRA, CALIFORNIA * EASTERN DIVISION—HOWELL, MICHIGAN 
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sive treatment of design and material 
problems. Also, considerable space 
and effort is devoted to the different 
types of compressors, including axial, 


| centrifugal and displacement types. 


The chapters on stresses in turbine 
elements and vibration balancing, in- 
cluding modes of vibration, are un- 
usually comprehensive. 

Fuels, combustion and combustion 
chambers are also discussed in some 
detail. Furthermore, the text includes 
example problems with solution for 
clarification of the use of the concepts 
and applications under discussion, as 
well as problems (with answers for 
many) for reader solution. Numerous 
types of gas turbine units are discussed 
and illustrated in detail not only in 
relation to aircraft propulsion, but 
also in connection with the gas turbine 
as a power unit. The complete Air 
Tables and Combustion Gas Charts 
make the book an integral unit. 


ASTM Standards on 
Copper and Copper Alloys 


6 x 9 in., 556 pp. Published by the 
American Society for Testing Ma- 
terials, 1916 Race St., Phila. 3, Pa. 
$5.65. 


This book brings together all of 
the current ASTM Standards per- 
taining to copper and copper alloys, 
which were developed by Committee 
B-5 on Copper and Copper Alloys, 
Cast and Wrought, and other ASTM 
technical committees. It is the direct 
result of the close cooperation of the 
technical representatives of leading 
producers and consumers of copper 
and copper alloys serving on these 
committees. There is a wealth of data 
in this compact volume. 

The 1953 edition includes 115 
widely used standards, including 102 
specifications; 9 tests methods; 2 rec- 
ommended practices—one for tension 
test specimens for copper-base alloys 
for sand castings, the other for desig- 
nating significant places in specified 
limiting values; and 2 classifications 
—one for cast copper-base alloys, the 
other of copper. A high percentage of 
the material included in the earlier 
edition has been revised and four of 
the methods are new. 

Standards cover copper, copper al- 
loy, and copper covered steel electrical 
conductors; non-ferrous metal; plate, 
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NEW BOOKS (continued) 


sheet, strip, and rolled bar; rod, bar, 
and shapes; wire; pipe and tube; 
ingot; sand and die castings; filler 
metal; and methods of test for copper 
and copper alloys. 

A group of specifications cover non- 
ferrous metals such as slab zinc; pig 
lead; nickel; phosphor; silicon; elec- 
trolytic cathode copper, and others. 
Also included are test methods cover- 
ing expansion; mercurous nitrate; re- 
sistivity; preparation of micrographs; 


| 


tension; hardness; sampling; and | 


grain size evaluation. An extensive 
Index is included to provide a ready 
reference. 


Plastics 


442 bb, 61 x 93 in., Published by 
Her Majesty's Stationery Office, ob- 
tainable from British Information 
Services, 30 Rockefeller Plaza, New 
York 20, N. Y. $8. 


This book, Volume I, is the first 
in a series of Selected British Govern- 
ment Research Reports issued by the 
Ministry of Supply. Twenty-one re- 
ports are included in the volume. 
Among the subjects covered in these 
reports are: Mechanical properties of 
high polymers; plasticizer-polymer in- 
teraction; absorption of water by high 
polymeric materials; linear shrinkage 
of phenolic moldings under continu- 
ous high temperature service; setting 
process of phenol-formaldehyde res- 
ins; ductility of plastic materials; ef- 
fects of humidity on thermoplastics; 
variation in strength of nominally 
identical phenol-formaldehyde mold- 
ings; directional strength and stiffness 
of fibrous materials; microscopic ex- 
amination of reinforced synthetic res- 
ins; and strength of bolted joints in 
acrylic sheet. In addition to experi- 
mental details and discussions of re- 


sults, each report contains an abstract, | 
table of contents, list of illustrations, | 


and bibliography. 


Refractory Hard Metals 


Dr. PAUL SCHWARZKOPF and DR. 
RICHARD KIEFFER 6 x 9 in., 447 pp. 
Published by the MacMillan Company, 
60 Fifth Ave., New York 11, N. Y. 
$10. 


A modern book on this important | 
aspect of powder metallurgy has long 
been needed, since the only existing 
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SPEED CASB STEEL PLATE EASIER TO MACHINE 
The Gro-Cord Rubber Co., Lima, Ohio, produces ""puddle-proof'" 
Neo-Crepë, Neo-Cork and Neo-Cord heels and soles of molded 
neoprene. | They are widely used by manufacturers of footwear. 

Gro-Cord has speeded production and cut tool room costs by making 
their molds of Speed Case (X1515) low carbon, open hearth steel 
plate. Ease of machining has increased tool life nearly 200% — 
machining speeds and feeds have been increased up to 50%. Speed 
Case takes a '"'beautiful'" finish — can be engraved more readily. 

s are such that no heat treatment is necessary in 

Ithough many users praise the rapid, deep case 


through several 

case hardening. 

The Speed Steels 

Case, Speed Tr 

Speed Alloy can probably 
cut your costs or improve 
your product — get the 
facts! 


DISTRIBUTED BY 


Brown-Wales Co., Boston-Hartford-Lewiston, Me. m Bridgeport Steel Co., Bridge rt, Conn. 
Beals, McCarthy & Rogers, Buffalo, N. Y. w Burger Iron Co., Akron, Ohio — 
Dempsey & Hudson, Inc., Newark, N. J. æ Earle M. Jorgensen Co., Los Angeles- Houston- 
Ocklend-Dollos = Passaic County Steel Service, Inc., Paterson, N. J. m Peckover's Ltd., 
Holifax-Montreol-Toronto- Winnipeg- Vancouver @ Peninsular Steel Co., Detroit, Mich. 
Pidgeon-Thomos Iron Co., Memphis, Tenn. = Horace T. Potts Co., Philadelphia-Baltimore 


Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, 
Hammond, Indiana. Plants: Hammond and Indianapolis, Indiana 
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For Resiliency 
and Strength 4 
-use $ 
“IMPROVED’S” 
SILVER OVERLAY OR INLAY 


Among the many fine quality "IMPROVED” products, will be found 
fine or coin silver permanently bonded to the non-ferrous base metal 
most suitable for your application. 

You will have the high electrical conductivity of a solid silver con- 
tact while enjoying the strength, resiliency and economy of the non- 
precious metal as a supporting base. 

Maximum width 5” 

Minimum width 14" 

Minimum thickness .003" 

Maximum tolerance 5% on all dimensions 

Why not send us your blueprints or specifications for quotation 

without obligation? 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


- The IMPROVED SEAMLESS WIRE COMPANY 


775 Eddy Street, Providence 5, Rhode Island 


Draftsmen’s 
Time 


CAN DO The Vari-Typer lettering machine is the 

fastest and most economical method of 

lettering specifications on tracings and draw- 

THE JOB ings. It is four to five times faster than hand 
- 


lettering and is operated by an office typist. 
Every letter and figure is uniformly clear and 
distinct. Instantly changeable type, with 
hundreds of different styles to choose from 
in sizes ranging from 6 
point to 18 point. Write 
today for information. 


pe C. COXHEAD CORP. 
| 720 Frelinghuysen Avenve. 
| Newark 5, N.J. 


Please send Vari-Typer Book 19] 


Lettering Machine 


Body copy produced on DSJ Model. Head- 
lines photo-composed on the Headliner. 


. . continued 


volume is twenty years old. Also, in 
| view of the recent developments re- 
quiring materials with substantial in- 
creases in strength and service tem- 
peratures, engineering interest is in- 
creasingly focused on the high melting 
carbides, borides, nitrides, and sili- 
cides. In the high temperature field, 
especially, much research is already 
being devoted to these materials be- 
cause their basically different struc- 
| ture permits uses that cannot be 
| achieved by mere modification or im- 
| provement of currently used alloys. 
| For all such research this book wil! 
| be valuable. It presents full and up-to- 
| date information on the structure, 
preparation, and properties of the car- 
bides, borides, nitrides, and silicides. 
More than that, it presents a critical 
evaluation, by leading authorities, of 
| these basic costituents of the hard 
metals, and a comparison of the per- 
| formance of cemented (metal-bonded) 
products in the field of turbine bucket 
and other high-temperature applica- 
tions as well as a complete discussion 
| of refractory hard metals. It will be 
an important aid to metallurgists, in- 
| organic chemists, and other working 
| on the development of materials for 
new engineering uses. 

The production and applications of 
cemented hard metals—eccentially ce- 
mented carbides—will be treated in 

| a separate volume that is currently in 
| preparation. 


| ASTM Standards on 
Electrical Insulating 
Materials 


6 x 9 in., 590 pp. Published by the 
American Society for Testing Ma- 
terials. 1916 Race St., Phila. 3, Pa. 
$5.25. 


This 1953 edition contains, in their 
latest approved form, 75 widely used 
ASTM Standards, including 56 test 
methods; 16 specifications; 2 recom- 
mended practices—one for the pur- 
chase of uninhibited mineral oil for 
use in transformers and in oil circuit 
breakers, the other for maintaining 
constant relative humidity by mearis of 
aqueous solutions, and a list of defi- 
nitions with procedures relating to 
conditions and weathering. 

Standards cover: insulating shellac 
and varnish; plates, sheets, tubes, rods, 
and molded materials; mineral oils 
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for electrical insulation; ceramic prod- | 
ucts (glass, porcelain, steatite) ; solid | 
filling and treating compounds; in- | 


sulating fabrics; insulating papers; 


mica products; electrical tests; serv- | 


icing units and conditioning methods; 
plastics for electrical insulation; rub- 


ber tape and electrical protective equip- 
ment; textile materials for electrical | 
insulation; and general test methods. | 

Appendices cover signifiance of tests | 


of electrical insulating materials, and 
proposed recommendations for writing 


statements as to the usefulness of tests | 


of electrical insulating materials. 

An important innovation is the use 
of Bible paper which provides a sub- 
stantial reduction in the bulk of the 
book thereby assuring a compact vol- 
ume of convenient size. An easily 
usable table of contents is included 
(by subject and ASTM serial desig- 


nation), and an extensive index. 


Low Temperature Physics 


CHARLES F. SQUIRE, Prof. of Physics, 
The Rice Institute. 6 x 9 in., 244 pp. 
Published by the McGraw-Hill Book 
Co., 330 W. 42nd St., New York 36, 
N. Y. $6.50. 


Included here are descriptions of 
the physical properties of matter at 
extremely low temperatures, together 
with experimental results which show 
the obedience of these properties to 
quantum laws. The book furnishes an 


excellent background for the under- | 


standing of current papers on low 
temperature physics and chemistry, 
and will act as a stimulant to low 
temperature theoretical and experi- 
mental research. Because the experi- 
mental methods are results are so very 
close to the theoretical concepts, the 
book stands as an excellent blending 


of the two. It also includes many im- | 


portant unsolved problems of a fun- 
damental nature, especially in rela- 
tions to superconductivity. 

The major portion of the material 
presented is new, having appeared in 
the scientific field only since World 
War II. 

Classical experiments in American 
and European laboratories are also 
presented and given their full scale of 
importance. 

Presentation of each subject begins 
from well known fundamental prin- 
ciples and considerable use of ex- 


amples and analogies to simple sys- | 
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ADVANCE 
RELAYS 


FOR PRECISE 
CIRCUITRY 


E 


There are many reasons why Industry 
specifies ADVANCE RELAYS: They 
meet or surpass Military and Civilian 
requirements — many types have AN 
approval — many are hermetically 
sealed — all are lightweight —small — 
rugged — compact — and all are 
precision-built for efficient, trouble- 
free, long life performance. 


If you have relay problems involving 
contact loads, caji resistances, close 
differential, tintfag features, input 
sources, critical environment or any 
particular requirements involving 
unusual or accurate circuit behavior, 
ADVANCE can supply the relay. 


A complete line of relays for radar, 
radio, electronic and electrical 
equipment applications. 


Write for new, descriptive 
Catalog containing 
detailed information about 
ADVANCE Relays 

and facilities. 


ADVANCE ELECT 


2435 NORTH NAOMI 


Sales Representatives in Principal Cities 
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from any angle 


SIZE AND 
SPHERICAL ACCURACY 


PERFECTION 
OF SURFACE 


UNIFORMITY 


STROM 
e oct 
BEST BALL BUY 


If you have a metal ball 
problem, why not let Strom 


New Books . continued 


| tems is made for greater understand- 


ing and clarity. 
The recent advances in technical 


| methods for production of low tem- 
| perature are given, 


along with the 
presentation of a simple theoretical 
analysis with each method. Descrip- 
tions of recent experiments on the 
properties of matter are made, includ- 
ing quantum characteristic properties 
of gaseous and liquid helium, the be- 


| havior of superconductors, and the 
| electromagnetic permeabilities of mat- 
| ter at low temperatures. 


Direct and graphical in treatment, 


the book attempts to be objectively 
| impartial in selection of essential fact, 


and rigorous in theory. 


| Aluminum in Iron and Steel 


SAMUEL L. Case, Battelle Memorial 


| Institute and KENT R. VAN Horn, 
| Aluminum Company 
| 6x9 im, 
| The Engineering Foundation by John 
| Wiley & Sons, Inc., 440 Fourth Ave., 
| New York 16, N. Y. $8.50. 


of America. 
478 pp. Published for 


This book embodies the type of 


| exhaustive, critical review of research 
| that sets the pattern for five subse- 
| quent books that will make up this 
| monograph series. The major role 
| assumed by aluminum in modern fer- 


rous metallurgy makes this first vol- 


| ume in the new series timely. 


The first part contains a summary 
of data showing the favorable effect 
of smal] additions of aluminum— 
small for individual heats, but large if 
the total tonnage of killed steel is 
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your 
problem? 


Y higher pumping 
speeds? 

v tolerance of 
particle-laden 
liquids? 

X peak suction for 
primary pumps? 


ute Kraissl-50 


solve it for you. Whether for 
precision ball bearings or 
for one of many other ball 
applications . . . Strom will 
supply the right ball to meet 


! Roller Pump 


is unmatched for depend- 
~ | able performance on every 
— 4 one of those counts. 


considered—when added to molten 
steel as a deoxidizer. 

The second part of this book pre- 

| sents a correlation of data on the 


your requirements. For 

more than a quarter century, 
industry has looked to 

Strom for metal balls of 
unsurpassed quality. 


STEEL BALL CO. 


effect of aluminum as an alloying ele- 
ment in steel. Comparatively small 


| tonnages of this element have been 


used for some time as an important 
constituent in heat-resisting alloys, in 
magnet alloys, and in steels for nitrid- 
ing. In these materials, which consti- 


| tute a valuable class of ferrous alloys, 
| the aavantages of aluminum are widely 


recognized. 
Chapter headings are as follows: 


| The Deoxidation of Steel by Alumi- 
| num; 


Oxide Inclusions in Steel De- 
oxidized with Aluminum; Sulphide 
and Nitride Inclusions in Steel De- 


Bulletin A-1330 has full 
data . . . write for it. 
The roller-rotor design 
easily handles particles 
that would jam more 
tightly-fitted mechan- 
isms — reduces cavita- 
tion, allowing higher 
speed operation* — de- 
velops high suction 
characteristics. 


*Roller mechanisms per- 
mit higher speeds with 
any oil than most dis- 
placement designs. 


oxidized with Aluminum; The Role 289 Williams Ave., Hackensack 
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New Books 


of Aluminum in Austenitic Grain- 
Size Control; Effect of Aluminum on 
Notch Sensitivity and Related Proper- 
ties of Steel; Effect of Aluminum on 
Aging of Steel; Some Other Conse- 
quences of the Use of Aluminum as a 
Deoxidizer; The Constitution of 
Binary and Complex Iron-Aluminum 
Alloys; The Manufacture of the 
Simple and Complex Iron-Aluminum 
Alloys; Aluminum in Heat-Resisting 
Alloys; Aluminum in Permanent- 
Magnet Alloys; The Function of 
Aluminum in Nitriding Steels; The 


continued | 


Aluminum Coating of Steel; and Mis- | 


cellaneous Uses of Aluminum as an 
Alloying Element in Iron and Steel. 


Handbook of Noise 
Measurement 


Leo L. BERANCK, Technical Director | 
of Acoustics Lab., Massachusetts Insti- | 
tute of Technology. 84 x 11 in., 120 | 
pp. Published by General Radio Co., | 


Cambridge 39, Mass. $1. 
The purpose of this booklet is to 


help those who are faced with the | 


necessity of making sound and noise 


measurements. It attempts to clarify | 


the terminology and definitions that 


are used and to describe the meas- | 


uring instruments and their use, to aid 
the prospective user in selecting the 


proper equipment for the measure- | 


ment he must make, and to show how 


these measurements can be interpreted | 


to solve typical problems. 


The content of the book is as fol- | 
lows: Chapter I Introduction, II The | 


Decibel—What Is It?, IH The Mech- | 


anism Of Hearing As A Noise-Meas- 
uring Instrument, IV Description Of 
The General Radio Sound-Measuring 
System, V Applications For The Gen- 
eral Radic Sound-Measuring System, 


VI Measurement Of Sound Level And | 


Sound-Pressure Level, VII Loudness, 
Speech Interference, And Hearing 
Damage, VIII Noise Source Charac- 
teristics, IX Noise Control. 


Top-Management and Research 


PuHitip R. MARVIN, Vice President, 
Commonwealth Engineering. 120 pp, 
5 x 8 in. Published by Research 
Press, Inc., Dayton, Ohio. $5. 


An extremely iteresting and val- 
uable feature of this short book is the 


great number of case examples and | 
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Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications in 
either cose, modern facil. 
ities and latest inspection 
techniques assure you a 
uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 
assembly, Complete range 
of sizes and types. 


DIVISION 
762 FOURTEENTH 


FLEX-O 


WE 


If pressure is a factor in the perform- 
ance of your product, you can rely on 
Flex-O-Tube. For here is a name that 
has stood for uniformity of high quality 
for twenty-five years. 


And just as important, the Flex-O-Tube 
organization is one that you can rely 
on, too. When the pressure's on for 
production you can count on prompt 
deliveries of flexible hose products that 
consistently meet specifications. 


These are but two of the reasons why 
industry has used miles and miles of 
Flex-O-Tube and continues to specify 
it in increasing quantities. Why don't 
you find out for yourself by "putting 
the pressure on Flex-O-Tube"? 


Pleose send me your free C 


CI coria concipi aecmuieS 
anann ———— 


OF MERIDAN 
e DETROIT 16, 


C O R P. 
MICHIGAN 


-TUBE 


aircraft catalog. 
LJ industrial catalog. 





LET THESE MOTORS 
DO YOUR DIRTY WORK 


Le | totally enclosed 
fan-cooled motor—a frame 
within a frame and both are 
cast iron. Efficient, high-ca- 
pacity, double-locked fan 
forces air through self-clean- 
ing ducts. Heat is dissipated— 
dirt, dust and corrosive vapors 
can't get into the sealed motor. 


SMITHwcy totally enclosed 
non-ventilated motor. Stand- 
ard NEMA frames. Cast iron 
construction of all exposed 
parts keeps these motors, by 
the thousands, on the job re- 
gardless of dust, dirt and cor- 
rosive conditions. Available in 
ratings from 1 to 5 HP. 


Cast iron construction is one of the 
many outstanding features which 
makes these motors superior under 
service conditions involving dirt, 
dust and corrosion. Cast iron frame, 
cast iron end bells — the complete 
enclosure is cast iron — all exposed 
parts are cast iron. Ideal for petro- 
leum, chemical and other rugged 
industrial applications. 


SMITHway totally enclosed fan- 
cooled motors are built to standard 
NEMA frames to meet the highest 
standards of electrical performance. 
TEFC motors are built in sizes from 
5 to 125 HP. Parts and service avail- 
able throughout U.S.A. Get com- 
plete information from nearest office 
or write today. 


. . Continued 


research experiences cited. Typical of 
the tables included are “Composition 
of Departmental Representation Ac- 
tive in the Selection of Research Proj- 
ects”, being the results of a study 
covering 120 firms; “Research Expend- 
itures in the Chemical Industry, 1950”, 
giving the dollars sales and research 
expenditures of eleven leading com- 
panies. 

Scattered throughout the book are 
many data on numbers of patents is- 
sued to various companies, relation of 


| research expenditures to gross sales, 


savings effected by research, and simi- 
lar figures. Considerable space is given 
to a discussion of the problem of de- 
termining whether or ot a given proj- 
ect is to be undertaken, and whether 
or not a given company is justified in 
conducting industrial research. 

The last chapter of the book deals 
with "Research Contracting". The po- 
sition of the contracting research firms 
is explained and the question, "Why 


and when should research projects be 


assigned to independent research or- 
ganizations?", is discussed and cost 
figures cited. 


Metal Machining 


LAWRENCE E. DOYLE, Assoc. Prof. of 
Mechanical Engineering, University of 
Illinois. 6 x 9 in., 511 pp. Published 
by Prentice-Hall, Inc., 70 Fifth Ave., 
New York 11, N. Y. $10. 


Completely original in its approach, 
this new book is a thorough and com- 
prehensive introduction to metal ma- 
chining and process planning for neo- 
phite and experienced engineer alike. 
It contains well-written descriptions of 
the equipment, method and tech- 
niques involved. Process planning is 
discussed in relation to each topic to 


| give a clear picture of the significance 
| and application of the machining as 
| well as of the operation itself. 


Common machine tools and opera- 


| tions are taken up in logical sequence, 


beginning with a concise presentation 
of dimensions, tolerances, and gages. 
The rest of the contents includes the 
following: Cutting Tools and Their 
Actions; Lathes; Lathe Operations; 
Screw Threads and Screw Cutting; 
Process Planning; Shapers; Planers; 
Drilling Machines and Operations; 
Milling Machines and Operations; 
Milling Machines and Cutters; Mill- 
ing Attachments and Operations; Bor 
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New Books continued 


ing Machines and Operations; Sawing 
and Filing; Broaching Machines and 
Broaches; Grinding Machines; Abra- 
sives, Grinding Wheels and Opera- 
tions; Surface Finishing Operations 
(Lapping, Honing, Superfinishing, 
Polishing, Bufhing and Tumbling) ; 


Gears and Gear Making; and Turret | 


Lathes and Automatics. 


Basic Mechanics of Fluids 


HUNTER Rouse, Prof. of Fluid Me- 
chanics and Director lowa Institute of 
Hydraulic Research, and J. W. HOWE, 
Prof. and Head of Dep’t of Mechanics 
and Hydraulics, State Univ. of lowa. 


6 x 9 in., 245 pp. Published by Jobn | 


Wiley & Sons, 440 Fourth Ave., New 
York 16, N. Y. $4.50. 


Intended to provide a fundamental 
basis of the mechanics of fluids for all 
types of engineers, this book presents 
material that not only is basically 


sound, but also is directly useful. It | 


approaches the subject from the me- 
chanics point of view at all times. In 
brief, the basic principles of kinematics 
and dynamics are applied to the ele- 
mentary motion of a fluid, and the 
effect of each essential fluid property 
is studied in turn. A constant effort 
was made toward the realization of 
general methods of analysis rather than 
procedures for solving specific prob- 
lems. 

The ten chapters are headed: 

Introduction; Fluid Statics; Fluid 
Kinematics; Fluid Dynamics; Effects 
of Fluid Weight; Effects of Fluid Vis- 
cosity; Resistance to Turbulent Flow 
in Conducts; Resistance to Flow Past 
Immersed Bodies; Lift and Propul- 
sion; Effects of Fluid Compressibility. 


Fire Prevention and 
Protection Fundamentals 


GILBERT E, STECHER, New York Uni- 
versity. 6 x 9 in., 744 pp. Published 
by The Spectator, Chestnut and 56th 
Sts., Philadelphia 39, Pa. $10. 


Although primarily intended for 
readers directly associated with Fire 
Protection Engineering, this book has 
a considerable amount of data that 
will be of interest and value to design 
engineers. For example, in Chapter 6 
which deals with fire producing phe- 
nomena, the author discusses friction 
and lubrication—as they tend to cause 
fires. 
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DIRECT ACTION 


lb Brakes Motors Fast 


i Ye 
with 


DINGS Y 
SES 
dm 


A 


Dings Magnetic Brakes have no solenoids, 
Mechanical linkages to wear or adjust... 


SET OR RELEASE with Dings Brakes is virtually instantaneous— 
movement of the braking assembly is measured in thousandths of 


an inch. Direct spring action sets the brakes. Magnetic pull releases 
them. 


Speed isn’t the only advantage of m" direct control design. 
Wearing parts have been reduced in number, Less maintenance is 
required and space is saved. 


LOOK AT THESE OTHER DINGS BRAKES FEATURES 1 


——————— 


€ Easy installations—no need to dis- 


mantie brake. 


* High Thermal Ratings—longer life 


with more stops per minute. 


* Manual Release—handy lever serves 


as wear indicator, resets itself. 


@ Easy Adjustment for Torque and 


Wear—just a twist of a wrench on 
the adjusting nuts. 


Send for Catalog 
on Integral and 
Fractional Horse- 
power brakes. 


a — — — — — — — — — — — —— — — — — — — — — — — — — -= -e 
. 


DINGS BRAKES, INC. 
(Subsidiary of: Dings Magnetic Separator Co.) 
4715 W. Electric :Ave., Milwaukee 46, Wis. 


PLEASE SEND ME BULLETIN B-4000-B. 


ME esse bna — Baba" 


— 





rotary multipole switch 


fl 


fT 


It can be furnished for continuous rota- 
tion, in both directions, through eight posi- 
tions, or can be provided with movement 
limited to from two to eight positions. An im- 
portant advantage of the Type-A switch is that 
it has an exceptionally sturdy detent mech- 
anism that assures positive positioning of the 
switching elements at all eight positions. 


Movable contacts carried on molded. 
phenolic rotors engage fixed contacts dis- 
tributed around the circumference of re- 
cessed, molded-phenolic disks so constructed 
that the make and break action is wholly con- 
tained within an insulating enclosure. Assem- 
blages of fixed and movable contacts to suit 
varied switching needs can be combined so 
that as many as seven different sections can 


be controlled by a single knob. 


ELECTRICAL RATINGS — TYPE-A SWITCH 
Service Amperes Volts 
Continuous current 10 a-c/d-c 125 

0.75 p. f. 5 a-c 125 
Interrupting {iam load 3 a-c 125 


; * 5 d-c 30 
non-inductive h o 125 


Heavy-duty rotary switches rated at 10, 
30, 60, 100, or 200 amperes are also available 
from ESCO. Bulletins giving detailed speci- 
fications on all ESCO switches will be fur- 


nished on request, 


ESCO TYRE- 


USC 


ge LOCKING mime pioa” T'R 


— 6e 
— — 
ETW 


ELECTRO SWITCH 


CORPORATION 


a A " AJ 
] Avenue Wey 


mouth 88, Mass 


New Books......... . continued 


He also discusses the mechanical 


methods for overcoming high-starting 
torque applied to sudden running 
overload or jams, as a fire prevention 


| feature. Some other causes of fires 


considered in this chapter are: Direct 
contact with flaming or glowing ma- 
terial; Application of a low degree of 
heat for a prolonged time; Spontane- 
ous heating and ignition; Explosion 
or rapid flame propagation; Dust ex- 
plosions ; and Electricity. 

Other chapters that should prove 
interesting are: Chapter 4— Chemistry 
and Physics of Combustion; Chapter 
5—Electrical Methods of Tempera- 
ture Measurement; Chapter 7—Flam- 
mable Liquids; Chapter 8—Flamma- 
ble Gases; Chapter 9—Flammable 
Dusts; Chapter 14—Possible Causes 
of Fire (In Industry); and Chapter 
21—Alarm Systems. 


| Design of Machine Elements 


M. F. Sports, Prof. of Mechanical 
Engineering, The Technological Insti- 
tute, Northwestern Univ. 6 x 9 in., 
504 pp. Published by Prentice-Hall 
Inc., 70 Fifth Ave., New York 11, 
N. Y. $9.65. 


This second edition of a popular 
text has been expanded and brought 
up to date by the addition of several 
new topics. Among the changes are: 

1. The chapter on working stresses 
has been expanded to include methods 
for both static and fluctuating loads 
applied to brittle as well as ductile 
materials. 

2. Data on torsion has been col- 
lected into a chapter on shafting. Ad- 
ditions include sections on bending 
loads in two planes, shaft on three 
supports, critical speed of rotating 
shaft, slope of shaft by elastic energy. 

3. Data on standard-size spring 
wire have been included as well as 
equations for designing rubber spring. 

4. Unified thread information was 
added to the chapter on screws. 

5. Chapte: on lubrication now in- 
cludes data for the design of partial 
journal bearings of various size arcs. 

6. Methods for determining the 
gears of a train of specified ratio are 
included but material previously given 
on the extened center distance method 
has been deleted. 

7. Chapters on bevel, worm and 
helical gears and cams have been re- 
written. 
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FAWICK 
GIVES YOU" 
YOUR CHOI 


De 


it 


ey N 


For Further Informa- 
tion write for Bulletins 
400-A and ML-102. 


FAWICK AIRFLEX DIVISION 


FEDERAL FAWICK CORPORATION 
9919 CLINTON ROAD © CLEVELAND 11, OHIO 
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Q Every industrial clutch application requires specific 
operating characteristics for highest efficiency and safety. 

Continuing the Fawick policy of supplying industry 
with the best in clutches and brakes, Fawick AIRFLEX 
now provides, in addition to the world-famous Fawick 
Type CB, the new completely ventilated FAwick TYPE 
VC Air-Ring CLuTCH. 

Clutch design features found only in this new VC 
CLurcH include (1) cooler operation inherent in drum 
clutch design; (2) isolation of the operating tube from 
the heat-generating friction surface; (3) riveted, replace- 
able friction lining; (4) loose, expanding operating tube 
which can be replaced without removing the clutch 
from the shaft. 

This Fawick rigid-type VC CLuTcH is unmatched 
for heavy-duty service where high starting loads or 
sustained slippage generate high operating heat that 
lowers operating efficiency and shortens clutch life. 'T'he 
cooler operation and other advantages found in the 
Fawick Type VC provide “new clutch” performance 
throughout a long, maintenance-free life. 
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Scaife Pressure Vessels will meet your specifications 


Consider Scaife Company Water Heater Tanks for 
example. They're built to every customer's exact 
specifications . . . making use of Scaife Company's 
—— elites tuiahque fiul- euo de- ATLANTIC INDIA RUBBER WORKS, INC. 
pendability, uniformity and economy in every 7Y West Polk Street + CH * MA 29 
unit produced. | 

Through continuous research, rigid quality control | 
and over 150 years of manufacturing experience, | 


Scaife Company is well fitted to develop top-flight * 

pressure vessels in the quantities needed to supply Sp | 

your production line. ecia 
Whether you require water heater tanks, ASME, 


or other code or non-code pressure vessels, you'll POWER UNIT 


find Scaife Engineering skill and ingenuity can 


provide the answers to your problems. | C LUTCH FS 


TYPICAL USES FOR | and 
SCAIFE PRESSURE VESSELS 
—— TAKE-OFFS 
* Tanks a 
* Tanks for Water Heaters | 
Vins uU Rb | This right angle drive and FUNK Products 
© Hydro-Pneumatic Tanks for Well Pump | heavy-duty clutch unit is include: 
Systems only one of many engineered Straight P 
erede rd and manufactured by FUNK. — "fa Gi Cute 
ASME) There are types and styles to Gear Reducti 
© Tanks for the Plumbing Industry 2 c any re —* = Ae ako-Offs 
r shaft speed and instclla- Right-Angle Take-Off 
tion space. They are de- EE 





May we send you more detailed information on 


Scaife pressure vessels? Write: Sales Department, 
Scaife Company, 26 Ann Street, Oakmont (Pitts- 
burgh District), Pennsylvania. 


SCAIFE COM PANY 


MAKERS OF PRESSURE VESSELS AND DRAWN SHAPES 


signed to fit any standard Front End Take-Offs 

SAE flywheel housing or Ford Jack Shaft Extensions 
Industrial Engine. Our en- Ford Tractor Conver- 
gineers will be glad to work sion Kit, changes to 


with you on any special power dna Gane 
problem. 


at 1/3 the cost. 


FUNK AIRCRAFT CO. 


3301 Airport Drive Coffeyville, Kansas 
Í 
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From spindle to spindle—a 
strong, one-piece forged axle. > 


Torsion spring engineered to each 
rated capacity; one end anchored top 
axle, the other to mounting bracket. 


4 


Bracket contains renewable 
friction bearing insert. 


To the designer and 4s builder of towed equipment... 


"There's just nothing else like it . . . the superior ride made 
possible by the ASF-Linco "Level-Load" Axle. Here's a 
completely new principle of axle and springing design . . . 
and it accomplishes just what the name implies! 


Keeps the load level—and lower 
It can’t be any other way. Weight of off-center load is 
evenly distributed on both springs. That—plus the low 
center of gravity permitted by the axle design—means 
no tilting or swaying . . . better tracking . . . and an even 
pull on the drawbar. 


Cushions shocks—adjusts spring tension automatically 
Both springs—and both spindle arms—always act to- 
gether. Spring tension automatically varies itself to meet 
road conditions and weight of load. Under light loads, 
spindle arm is horizontal; as load increases, the arm 
moves up, reducing leverage. The result is higher pay- 
load capacity than any other similarly rated axle! 


Adds new features to towed equipment 
Level, stable riding and tracking of towed equipment — 
without tilt or sidesway —are features that can help you 
attract and sell customers. Write for information on tow- 
ing at its level best! American Steel Foundries, Automo- 
tive Division, 410 North Michigan Avenue, Chicago 11. 


The first major axle 
development in 50 years! 


Under load, relative posi- 
tion of axle and body is 
unchanged. Both springs 
take load evenly. 


Light load gets full spring 
action because long lever- 
age absorbs road shocks 
efficiently. 


Full load reduces leverage, 
which automatically bal- 
ances the spring to load 
requirements. 


Completely assembled—ready t> mount with just 
4 bolts! Mount it in minutes to trailer frame, or 
directly to equipment such as compressors, weld- 
ing machines, mixers, etc. No equalizing bars 
needed in tandem mounting. 


Be sure to ask for free 
copies of these booklets... 


Product Engineering — August, 1953 












FOR POWER 
CONTROL DESIGNS 


E e 


TRACING CLOTH 















Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Cives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
| chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 














Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 





A 



















reliable series of spring- qM > 
loaded slip clutches and coup- 

lings. Rugged construction 7 — cost. 
with ample friction surface for C7 ° 

heavy-duty use. Outstanding e good impression! 
for preventing overloads and 

shocks; for starting heavy p 
loads; as tension drag brakes; " 
for reeling and winding opera- 
tions and many other uses. 






SERVICE 


you can rely on! 


de HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will] be fur. 
nished on request. 


our illustrated prockure MP4 | 


WRITE TODAY for information. 


PROMPT DESIGN SERVICE! fee rough sketch or blueprint will 
bring qae recommendations zz 
prices. Write for our new booklet, ' Tips 

on Name Plate Selection and Design". 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


| MO SESS 


NAME — TT ETE aa TRIMS © BEZELS 
101 W. FOURTH STREET, ELMIRA, N. Y. qi — 

In Canada * * * UPTON - BRADEEN - JAMES, LTD. | SPECIALISTS IN DECORATIVE METAL 

otek EAE MRE OT ARNT ST ET ROE CGI, 
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They’re 
Extra Strong 


Glass Fiber Preforms offer great 
strength and dimensional 
stability for tote boxes, trays, 
containers and similar articles. 


They’re Light 


Fiberglass Cloth formed into 
aircraft fairings and fin 

caps offer exceptional strength- 
weight ratio. Smooth finish; 
high flexural, impact and tensile 
strengths is the perfect com- 
bination for many applications. 


They’re 
Highly Versatile 


Glass Fiber Mat Molding forms 
radar cover 51” in diameter. 
Complex shape achieved without 
hand work or punch press. 


AMERICAN INSULATOR CORP. 


New Freedom, Pennsylvania 


Send me your free booklet on Aico Reinforced Plastics. 
DC) tactude your free Aico Plastics Applicator. 


NAME; 


——————— 


POSITION; 
ADDRESS. 





GIVES PHYSICAL PROPERTIES 
SHOWS TYPICAL APPLICATIONS 


Molded Reinforced Plastics such as AICO #100 are 
non-conductive to electrical current . . . offer extreme 
heat and flame resistance. In addition to being 

light, strong and adaptable, Molded Reinforced Plastics 
are highly resistant to the deteriorating effects 

of weathering, oils and acids. That's why they can do 
jobs no other materials can handle . . . cut finishing 

and fabricating costs without reducing product quality. 
For all the facts on "What You Should Know About 
Molded Reinforced Plastics" . . . mail coupon for your 
free copy of this valuable booklet today. 


A Complete Molding Service 


AICO's complete plastic molding 
service includes: Engineering Coun- 
sel; Mold Building; Injection; Com- 
pression and Cold Molding plus 
the molding of Reinforced Plastics. 
AICO's new 100 ton press, shown 
in sketch, con produce reinforced 
plastic parts as large as 2’ x 4’ x 4', 


AICO 


plastics 





The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 


E 


* / 
SCINFLEX 


LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


* Moisture-Proof e Radio Quiet «Single Piece Inserts ¢ Vibration-Proof « 
Light Weight e High insulation Resistance e High Resistance to Fuels 
and Oils e Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector * No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
Expert Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., . * Stephenson 


Burbank, Calif. 
Bidg., 6560 Cass Ave., Detroit 2, * Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin * 582 Street, Sen Francisco 4, California 
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PYRO's Engineers ond Technicions 
hove developed new molding equip- 
ment—which reduces production costs 
for small ports. These machines 
eliminate the “‘humon element’’ by 
operating fully automatically ond 
cre ideally adapted to both long 
end short run production, Such 
high speed operation eliminates the 
need for large, expensive multi- 
cavity molds. Thus, mold costs ore 
lower too. 


Closer quality control of molded 
parts is now possible. Fewer mold 
cavities results in uniform flow and 
temperature conditions in each 
cavity. Inspection costs ore reduced 
fo a minimum, 


These new machines ore on ex. 
clusive development by Pyro. A 
large battery stands ready to serve 
you. 


Investigate now! Send your port 
designs and complete information to 
PYRO for prompt, money-saving quo- 
tations. Complete injection molding 
services under one roof: Product De- 
sign and Development, Engineering 
and Tooling, Production and Assem- 
bling, Why poy more than neces- 
sory? It will poy you to check 
with PYRO. 


PLASTICS CORPORATION 


PYRO PARK, 


UNION, NEW JERSEY 





Protect Your Machinery 


FLEXIBLE COUPLINGS 


Instantly and permanently correct misalign- 
ment . . . absorb vibration, shock, back. 


lash and surge . . 
driven machine . . 


. protect motor and 
. improve production. 


Cushions changed without shutdown. 


Send now for complete catalog and 
handy selector charts. 


LOUEJOV FLEXIBLE COUPLING CO. 


5073 W. Lake Street, Chicago 44, Illinois 
Also Mfrs. of Lovejoy variable speed pulleys and universal joints 
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Cost PT DIL E 


Dependability THU. 


Improved 


CASTINGS 


Appearance 


with STEEL 


This crosshead is part of a rig that drills 
holes in the ground into which concrete is 
poured for foundations. Originally it was 
produced as a weldment—from 16 pieces 
of steel. 


Conversion to a one-piece steel casting— 
through teamwork of manufacturer’s en- 
gineering department and the steel foundry 
—cut cost of part more than 60%, and 
assured dependability. Greatly improved 
appearance was an additional benefit 


PRODUCT DESIGN STUDIES * NO. 49 


gained through the use of steel castings. 


LINER 45 g 


Here is another example of the foundry 
cooperation which is resulting in lower 
costs and improved products through re- 
design to steel castings. 


This service is offered without cost or 
obligation. It makes available through 
your foundry representative the full re- 
sults of the development and research 
program carried on by the Steel Founders' 
Society of America. 


51 YEARS OF SERVICE TO INDUSTRY 


STEEL FOUNDERS’ 


920 Midland Building 
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| Announcing- the new LPD design Clipper Oil 


The design of the new LPD Clip- 

per Seal assures that the spring 

which controls the lip contact on the 

shaft will be held tightly in the seal. It fur- 

ther provides a husky lip section that enables 
better control of lip flexing, and better utili- 
zation of the full available depth of the lip section. 


eee an efficient, all-purpose seal with 
long life and a wide range of applications 


Exuausrive FIELD TESTS and customer usage 
show that the new Type LPD Clipper Seal has a 


wider range of applications than any other oil 
seal design. 


It provides better retention of lubricant and 
mere thorough exclusion of dirt and abrcsives. 
This holds true even at higher shaft speeds and 
despite wide equipment variables. It can be used 
for practically any application with greater assur- 
ance of fewer replacements. 


The new Type LPD Clipper Seal runs cool and 


lasts longer because it requires less lubrication 
over its lip bearing area. Furthermore, the LPD 
design provides better utilization of the lip sec- 
tion of the seal—another factor in prolonging its 
life. And the greater flexibility of this lip section 
improves the performance of the seal. 


The heel and lip compounds in which the new 
Type LPD Clipper Seal is available enable it to 
withstand a wide range of service conditions and 
temperatures. For more information about the new 
Type LPD Clipper Seal, write Johns-Manville, 
Box 60, New York 16, N. Y. 


j M Johns-Manville CLIPPER SEALS 
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CORPORATION 


CARNEGIE 


PENNSYLVANIA 


‘hundreds of 


industrial 
and 


commercial 


applications 


Here's usable beauty for exacting service . . . wear- 
resistant, hard, bright and strong throughout! 
SUPERIOR STAINLESS forms smoothly and easily 
because it is uniform in every physical quality: 
facts proved by the mile in mouldings manu- 
facture every day. € May we serve your stainless 


steel strip applications? 





Plain Pointers 
on Projection 


ALTHOUGH we frequently speak of mag- 
nifying an object 100 with the Kodak Con- 
tour Projector, technically we do not mag- 
nify the object at all. Instead we magnify its 
image, as formed by a relay lens. This relay 
system, diagrammed in Fig. B, forms an 
image of the object at a ratio of 1 to 1. The 
magnifying optics in turn pick up this image 
and enlarge it from 10 to 100 times. 

Since the end result is the same—an en- 
larged image of a part on the screen—this 
might seem a roundabout system to the un- 
initiated. On the contrary, there are logical 
One of the 


more restrictive factors in conventional op- 


mathematical reasons for it 
tical systems is expressed by the formula, 
M id/od; that is, magnification equals 
the ratio of the image distance to the object 
distance. In practice, where image distance 
is limited, this entails using lenses of short 


FIG. B 


TION piest PROJECTION 


t1 0 1 0 


uw; || outcr IMAGE LENS 
| 
| 
| 
| 
| 


—-F 


FIRST PROJECTION 
IMAGE LENS 


focal length for high magnifications. The 
lens is moved close to the work, decreasing 
object distance and unfortunately decreasing 
at the same time the size part which may be 
checked (Fig. A) 

It was to overcome this limitation that our 
optical experts incorporated the relay sys- 
tem in the Kodak Contour Projector. Since 
this system merely images the part at unity, 
the focal length of the relay lens can be com- 
paratively long—in this case eight inches. 
And the magnifying optics can be moved as 
close as desired to the image formed by the 
relay. As a result, users of our projector 
have a full eight inches in which parts may 
be staged, regardless of the magnification 
desired. This permits checking form tools, 
shafts, and other bulky parts. 

If this were all that the relay accom- 
plished, it would be justified design wise. 
However, it also makes it practical to in- 
corporate in the projector a lens turret in 
which lenses of varying magnifying power 
may be mounted. With such a turret, mag- 
nification is changed by merely twisting a 
dial and the part remains in focus at the 
new magnification. This is a handy feature, 
and only one of a number of optical features 
of the Kodak Contour Projector to be dis- 
cussed in this space. 
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You can inspect long parts at all magnifications 
... With the Kodak Contour Projector 


THIS seven-inch-long cycle tim- 
ing part must be inspected for 
tooth contour, location and spac- 
ing of two cams, shaft diameter, 
shoulder spacing, and form, size, 
and runout of the lead screw. All 
these dimensions may be quickly 
checked on the Kodak Contour 
Projector. That's because the 
Kodak Contour Projector pro- 
vides an unvarying 8” clearance 
between lens and object at all 
magnifications. (The column at 
the left tells you why.) 

The exceptional versatility of 
the Kodak Contour Projector 
permits this part to be completely 
inspected in six positions, at sev- 


eral different magnifications, and 
using both surface illumination 
and silhouette projection. And 
the job requires little training, is 
done quickly and easily. 
Whether for toolroom use or 
production assembly and inspec- 
tion, you'll find a Kodak Contour 
Projector will get the work out 
in a hurry. With an appropriate 
chart-gage and fixture you can in- 
spect all sorts of complex parts, 
large and small. There is a field 
representative in your area who 
will answer your questions. To 
get in touch with him, or for a 
copy of a new booklet, "Kodak 
Contour Projector," write to: 


Special Products Sales Division 
EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


^A 


A new sound movie, Optical Gaging, shows 


how to simplify complex inspection 
problems. We'll tell you how to 


get it for a showing. 
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Want to punch something ? 


y m LOOK at these parts . . . all punched from Taylor Vulcanized 
Fibre or Laminated Plastics. 'They are typical of the wide variety 
of shapes and sizes that can be economically produced to close 
tolerances. 


When you use Taylor Vulcanized Fibre and Laminates for your 
punched parts, you have a wide range of physical, electrical and 
mechanical properties to choose from. Vulcanized fibre can be fur- 
nished in sheets, rolls and rods ...laminated plastics in sheets, 
tubes and rods. A variety of colors and finishes is available. 


For switch insulation, brush holders, arc barriers, refrigerator latch 
gaskets, shielding, relay covers, armature slot insulation, luggage 
reinforcing strips, and washers ...just to name a few applications 
... besure and investigate the advantages of Taylor mateiials for 
making punched parts. 


A Taylor Engineer will be glad to help you pick the grade of Vul- 
canized Fibre or Phenol, Melamine or Silicone Laminated Plastics 
that are best suited to your particular requirements. 


Taylor Fibre Co., Norristown, Pennsylvania— La Verne, California. 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
Product Engineering — August, 1953 





This 12 Ib. harness for a 65 H.P. Cyclone 
eeemay hold an idea YOU can use 


Tucked away near the engine of a jet fighter, a 
Thompson Air-turbine drives an integral pump that 
feeds the jet after-burners. 


Coupled to an electrical alternator, a Thompson Air- 
turbine drive delivers vast amounts of horsepower at 
micro-precise speed, regardless of fluctuations in load. 


These Thompson turbines pack abundant power 
into small space, with minimum weight. What’s 
more, they use air, always available at low cost. 


Industry is discovering dozens of new uses for these 
Thompson Air-turbines . . . in a wide range of sizes 
and power. You may find it worth-while to call in a 
Thompson representative to tell you what we know 
about designing and building Air-turbines. To find 
out how you can put them to work in your applica- 
tion, present or future, write... 


ACCESSORIES DIVISION 


Thompson Products, Inc. 


DEPARTMENT AE-8 * CLEVELAND 17, OHIO 


NS — 


12-pound, 65-HP Air-Turbine-driven Pump 
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Molder: y- and Tool Co., "i. 
When you need 


». ^ 


KOPPERS 


POLYSTYRENES 


Type 3 
Type 7 
Type 8 
MC-185 
MC-301 


MC-305 
MC-309 


MC-401 


MC-405 


MC-409 


SALES OFFICES: 
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General Purpose 
Polystyrene 

Improved Heat 
Distortion Temperature 


Highest Heat Distortion 
Temperature 

High Impact, Lowest 
Water Absorption Rate 
High Impact, Improved 
Heat Distortion 
Temperature 

High Impact, Easy Flow 
High Impact, Highest 
Heat Distortion 
Temperature 

Medium Impact, 
Improved Heat 
Distortion Temperature 


Medium Impact, 
Easy Flow 


Medium Impact, Highest 
Heat Distortion 
Temperature 


moisture, 


impact, 
heat, 


lus 


good looks 


Use Koppers 
Modified Polystyrene MC-309 


moisture conditioner housing 

must be good looking because it 
is exposed to view like any article of 
furniture. It must remain unaffected 
in extremely humid atmospheres . . . 
and it must be tough enough to with- 
stand the ordinary jars and shocks that 
are met in living room use. Addi- 
tional utility—in the form of extra 
heat resistance—must be engineered 
into this appliance. 

Koppers MC-309 Polystyrene fills 
all these requirements. The housing 
shown is grained to resemble wood 
and presents a handsome appearance. 
Experience has proved that the high 


resistance of MC-309 to moisture, im- 
pact and heat has been completely 
satisfactory. 

For the molder, MC-309 has the ad- 
ditional advantage of easy moldabil- 
ity. The 4 Ib. shot necessary to form 
this housing flowed readily to give a 
minimum cycle. 

Contact Koppers today for infor- 
mation about the polystyrene best 
suited for your product. Among the 
wide range of Koppers Regular and 
Modified Polystyrenes, there is one 
that will help you to improve product 
quality or lower your production 
costs. 


Koppers Plastics Make Many Products Better and Many Better Products Possible, 


KOPPERS COMPANY, INC., Chemical Division, Dept. PE-83, PITTSBURGH 19, PENNSYLVANIA 
BOSTON * PHILADELPHIA * CHICAGO - DETROIT * LOS ANGELES 


NEW YORK 
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available 
for over 
COMBINATIONS 


of door 
and frame 
thicknesses 


Hartwell Trigger-action Flush 
Latches are produced in over 300 
stock combinations of bolt and 
trigger offsets. We can supply a 
latch for any door of any thickness 
to be latched in a frame of any 
thickness to your specifications. 
No altering of panels and frames 
is necessary when Hartwell Flush 
Latches are installed. Offsets of 
bolt and trigger are stamped on 
each part for rapid and accurate 
selection of the correct latch 

for each installation. 

All Hartwell Flush Latches and 
Hinges are the result of over a 
decade of continuous specialized 
design and manufacture. 


Write for new 
Flush Latch and 
Hinge Catalog. 


| The Dexter-Conde DRI-AIR Pump 


providing vacuum to 20 inches . . . 


| oil-free pressure to 12 p. s. i. 


needs no lubrication! 


bm 


The Dexter-Conde DRI-AIR Pump 


This pump delivers clean air, free from oil spray or 
mist. Its wide use by manufacturers of printing and 
packaging machinery* where even the slightest trace 
of oil could spoil the product, proves that here is a 
completely dependable vacuum and pressure pump. 


Consider these DRI-AIR features: 
* Carbon-graphite vanes — stick-proof, warp-proof, chemically 
inert — provide their own lubrication 


© Double-sealed, grease-packed New Departure ball bearings, 
completely removed from pump chamber 


No oil cups to be tended — or expensively overlooked 

No greasy dirt accumulations or oil pool fire hazard 

High efficiency increases as pump is used 

Runs cool — with negligible wear and long life 

No gaskets to leak or blow 

Performance unaffected by normal temperature changes 
Available in capacities of 6.2, 17.0 and 35.0 c. f. m. 
Vacuum — 27.8" maximum, intermittent operation 

15" to 20" steady operation 


Pressure — up to 12 p. s. i. 


*Including Dexter feeding, folding and binding machines 


The Dexter-Conde DRI-AIR Pump has been given a 
complete series of tests by the U. S. Testing Company, 
Hoboken, New Jersey. A copy of their report, together 
with further technical information, will be sent on re- 


ceo Pho Ieri iy is aq AN PEI 


—"—-————————————————————— E Xm 


HARTWELL quest made to: 


COMPANY Dexter Folder Company 


9035 VENICE BOULEVARD, General Sales Offices 
LOS ANGELES 34, CAUPORNIA 330 West 42nd Street, New York 36, N. Y. 
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VERSATILITY 
WVHILE we, at Transve's, are 


known as America s foremost oil 
pan stamper, we have earned 
a reputation for quality deep 
drawn stampings in other fields. 
Business machines, food process- 
ing, agricultural machinery, and 
others, have gained both struc- 
tural and economic benefits from 


an association with 


Transue & Williams 


Sales Offices: NEW YORK, DETROIT, 
CHICAGO, CLEVELAND, PHILADELPHIA, 
INDIANAPOLIS 


\ E 
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The complete and extensive metal manufacturing 
facilities of Eastern Tool & Mfg. Co., from 
preliminary engineering and design to final 
finishing, are devoted to serving 


the needs of industry. 


Our wire forming, metal stamping and deep- 


drawing divisions, capable of handling 
E á * Above: Section of plating and 
an almost infinite variety of shapes, sizes and 


finishing department. 
kinds of metal, often at extremely close 


Below: One of a large bottery 
f metal stampi hines. 
tolerances, are supplemented by a n PN 

fully equipped plating and finishing department, 


all under one roof. 


Eastern Tool & Mfg. Co. is truly an integrated 
operation, "manufacturing for other 


manufacturers since 1910". 


Eastern Tool & Mfg. Co. 


— — — — — 


Belleville 9, New Jersey 


— — — 


Write for 
Booilet No. 100 
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You'll find 
all the features 
you want in 


TRI-CLOVER 


"Pump King" Unimount Series 


Designed for very efficient oper- 
ation at 1800 and 3600 RPM, and 
especially where high speeds are 
required, through heaters, coolers, 
filters, clarifiers, etc. The 3600 RPM 
model is especially applicable in 
the dairy industry where high head 
and low capacity are essential and 
for handling low and medium vis- 
cosity liquids in the food processing 
industry. 


OVER 30 years of continuous improvement is em- 
bodied in today’s line of Tri-Clover centrifugal 
pumps. 

The “Pump King” Sanitary Series—the Standard 
Sanitary Series—and the Industrial Series—all have 
exclusive Tri-Clover pump features that mean better, 
more efficient liquid transmission. 

Patented screw type impeller with sanitary im- 
peller clip—inert carbon seal that is easily removed 
and cleaned—- streamlined, lightweight head with a 
minimum number of parts—simple, fast pump as- 
sembly and disassembly with the new Ring Clamp 
construction-—these are just a few features that make 
Tri-Clover Centrifugal Pumps ideally suited for 
food, chemical, dairy, and industrial requirements 
for sanitary and corrosion-resistant service. 

Benefit from these important advantages when looking 
for a solution to your pumping problems. 


Tri- Clover 


Kenosha, isconsia 


See your nearest Tri-Clover distributor. 


TRIALLOY AND STAINLESS STEEL FABRICATEO STAINLESS STEEL 
SANITARY FITTINGS, VALVES, INDUSTRIAL FITTINGS AND 
PUMPS, TUBING, SPECIALTIFS INDUSTRIAL PUMPS 


TME Complete LINE 
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PRODUCTION INC EASED 33% 


F 
Pep 


SOUTHCO DRIVE RIVETS 


eliminate surface holes... 
improve appearance...speed production 


KS 


A Philadelphia manufacturer of food display equipment and banquet tables fastens folding aluminum 

legs to %" plywood table tops. SouUTHCO Drive Rivets are used to fasten leg assemblies 

to table tops because they are fast, strong and don’t mar the table top. 

Previously nuts and bolts were used but these required countersunk surface 

holes which, even though filled and sanded smooth, still marred 

the surface. Wood screws were tried but they pulled out. Four 

assemblies are now made in time formerly required for three. 

In addition, the sales manager says ““SOUTHCO Rivets have increased 

sales value of tables immeasurably”. PI ^ 

— ace rivets 

E FR! in blind holes 


SourHco Drive Rivets are ideal for metal-to-wood applications. 
Just place in a blind hole, hit the pin and the rivet's in. No special 
tools, no bucking, nothing to finish off, no waste of time or material. 
SOUTHCO automatic pull-up draws parts tightly together, makes 

a tough, strong joint—quick'y. 

How can you benefit from using SouTHCO Drive Rivets ? 

Write for complete details to Southco Div., South Chester Corp., 
1406 Finance Building, Philadelphia 2, Pa. 


Hit the pin... 


Rivets expand 
in wood, 
pull-up is 
perfect 


PAWL+- SCREW AND SPRING* 
DRIVE RIVETS. ANCHOR NUTS- 
ENGINEERED SPECIALTIES 


O CFEC ES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER. STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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Design Your Own 
Precision Gaging Fixtures 


— 


. . . around this 
Inexpensive 


Gage Head 
Cartridge 
Measures by .0001" —.00001" 


- 
*— et 


2 
Ae" "nneuo9" 


Compact, shock-proof, and moisture-proof, 

this Brown & Sharpe Gage Head Cartridge 

No. 953 gives you a simple means for designing 
high precision into your own gaging fixtures. 
Readings in .0001" to .00001" are taken on the 
No. 950 Electronic Amplifier. Simply plug 

the cartridge into the amplifier. You take readings 
directly from the amplifier's accurately graduated 
dial . . . only one master required for setting. 
And you can design cartridges into several 
fixtures and use the same amplifier on all of them. 


The unique design of the cartridge provides 
simple adjustment, frictionless movement, 
adjustable measuring pressure, and wide 
adaptability to many inspection devices, jigs, 
fixtures, and machines. Write for detailed 
Bulletin. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U. S. A. 


THROUGH YOUR LOCAL DISTRIBUTOR 


fown & Sharpe \" 
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OO Years experience has 
built the skills that make 


STANDARD STEEL Ring-leaders 


in industrial circles 


Photographed through one of the smallest forged rings made by Standard Steel, 
this 120-inch Niles vertical boring mill is machining a gun base mount stand 
ring which will have a finish O.D. of 694 inches, which operator is checking. 


Experience builds skill, and skilled manufacturing pro- 
duces quality products. Standard Steel Works has had 
100 years of experience to build the manufacturing skills 
that produce finest quality weldless rings and flanges. 
Standard Steel’s experience has developed to a high 
degree the skills that make possible accurate quality con- 
trol of the analysis and physical properties of their steels 


. close control of heat treatment, rolling and other 
forming operations . . . precise machining to assure fin- 
ishing of rings and flanges to exact specifications. 

You can’t ignore experience as a guide to quality, and 
Standard Steel's experience is hard to match . . . still 
another reason why you can always rely on Standard 
Steel for rings and flanges. 


ONE OF 5IX REASONS why you should call Standard Steel for forgings and castings. 


] Experience—produced by skilled 3 
workmen with 20 to 40 years experi- 
ence. 


2 Quality Steel —through production of 4 
own steel by acid process. 


Uniformity—assured by precise con- 
trol of forging and rolling operations. 


Fast Service—a vital factor in the con- 
tinuing growth of Standard Steel for 
over 150 years. 


5 Testing—radiographic tests, tensile 
tests, hardness tests, ultrasonic probing 
of internal structure, etc. 


6 Capacity —unsurpassed ability to pro- 
duce forgings and castings of unusual 
sizes and shapes, such as weldless rings 

all the way up to 144" O.D. 


For more information, write Dept. 8535 


Standard Steel Works Division 


BURNHAM, PENNSYLVANIA 


BALDWIN -LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. . 


Offices in Principal Cities 
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cn AIR «HYDRAULIC CYLINDERS 


cut-away view of Ortman-Miller Air Cylinder 


The compact, space-saving design, free from pro- 
jecting tie rods and end cape makes O-M Cylinders 
easy to slip in and out of the deepest recesses in 

$ , machine bases and other hard-to-reach locations. 
easier 0 ins 4 a For installation in unusually close quarters, O-M 
All-Steel Cylinders (with Bearing Bronze—NO 

Castings) can be turned down to fit. 


è è The internal-locking key, that eliminates the need 
easier to service on for tie rods and end caps, makes it possible to 
uickly and easily disassemble any O-M Cylinder, 

c for inspection or service, without wrenches. There 


are no gaskets to replace when cylinders are re- 


3 e i 
any application! od "Fit Where Others Won't." They 


have the lowest coefficient of friction of any cylin- 
der, thus, are smoother operating at low or high 
speeds. All end plugs are tapped for universal 
mounting. 

Available in a complete range of sizes (11 5" to 
8" bores), with standard, 2 to 1 oversize drive 
rods. Completely interchangeable parts. 

Write TODAY for FREE Catalog and free set of 1/ 


and l4-scale templates showing all cylinders and 
mounting brackets. 





ORTMAN-MILLER MACHINE CO. 
1218 150th Street, Hammond, Indiana 


[] Please send latest O-M Catalog 
[C] Please send Complete Set of Templates 


Name ......Position.. 
Company 
Address 


interchangeable bore for bore = i — — 


Product Engineering — August, 1953 





How would YOU solve these 2 problems? 


Lo 


MU "mm ts el 
i me — B. 
- as — 
1 IN SOFTBALL MANUFACTURE the most troublesome prob- 

* lem was to obtain absolute uniformity in the kapok cores. 
These determined hardness, density and shape of the finished 
balls. H. Harwood & Sons, Inc., of Natick, F solved this 
problem by molding the cores under hydraulic pressure at 
closely controlled high temperature. Two inexpensive 
THERMOSWITCH units per mold provide the needed 


temperature control at low cost. 


THIS IS IT — the Fenwal THERMOSWITCH control is 

* simple — compact shell contracts or expands instantly 
with temperature changes, opening or closing electrical con- 
tacts. Adjustable and highly resistant to shock and vibra- 
tion. Fenwal THERMOSWITCH units are solving tempera- 


ture control problems and improving production throughout 
all industry. 


2 TAKING THE STRETCH and shrink out of Nylon fish line 

* posed a big problem. It can only be done under high heat. 
One manufacturer was quoted $18,000 for complicated con- 
trol equipment. Instead — and very successfully — he 
stretches the line in a heated die, temperature-controlled by a 
Fenwal THERMOSWITCH. Cost, Les than $25! 


SEND FOR THIS NEW CATALOG for complete explanation 

* of the unique THERMOSWITCH unit. Also ask for 

more detailed, illustrated discussions of the problems above. 

Fenwal engineers will be glad to help you solve your tempera- 

ture control Men involving heat, humidity, radiant heat, 

pressure and other variables. Write Fenwal Incorporated, 
28 Pleasant Street, Ashland, Massachusetts. 


THERMOSWITCH" 


Electric Temperature Control and Detection Devices 
SENSITIVE...but only to heat 
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REG TRADE MARK 


4— THIN WALL CON- 
STRUCTION—re- 
duces weight, per- 
mits closer spacing. 


BROACHING 
SURFACE—(Where 
the application de- 
mands an extra lon 
bushing, this secon 


step is added.) — 4 


CHIP RETAINER 
GROOVES—sized 
to handle all excess 
displaced metal. 


Aeroquip Dnm 
are made of HARD- 
ENED STEEL and 
treated with BLACK 
OXIDE PENETRATE 
to prevent rust and 
corrosion. 


PILOY—smooth 
lead of slightly 
smaller O.D. 


new AEROQUIP BUSHINGS 


"the bushing with the broach" 


Aeroquip knocks the “H” out of H.C.B. (High Cost Boring) 
with inexpensive Broach-Fit Bushings. Accurate results are 
assured with low cost reaming of tolerances up to .002". 
Even unskilled personnel can install them, thanks to these 
unique features: A SERRATED OUTER SURFACE that forms 
dozens of knife-like edges and permits the bushing to actu- 
ally cut its way inte plastics, cast metal, or other metal parts 
without danger of collapse or cracking. A PILOT that squares 
the bushing with the hole to prevent cocking. CHIP RETAINER 
GROOVES that gather displaced metal and help lock the 
bushing firmly into position. Aeroquip Broach-Fit Bushings 
cost so little that you can use them in many places where 
conventional types prove too expensive. A wide range of 
sizes is available, please write for complete information. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
SALES OFFICES: BURBANK, CALIF. + DAYTON, OHIO + HAGERSTOWN, MD. + HIGH POINT, M. C. « MIAMI 


SPRINGS, FLA. © MINNEAPOLIS, MINN. © PORTLAND, ORE. + WICHITA, KAN. + TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 











— 2 


«a 
J 
i 

7" 


RANGE FROM CLOSED TO FULL 


PIPE LINE CAPACITY 






With Hanna Flo-Set Valves you can pre- conventional valves. Installation of ie 
determine the exact rate of flow of gases Flo-Sets in your air and hydraulic circuits 
and liquids. A micrometer scale, represent- provide independent adjustment of forward 
ing 1/100 of the pipe area for each gradua- and return piston speeds. 
tion, enables you to set exactly the rate of 
flow desired. A simple locking device guards 
against tampering or accidental change of 
adjustment. 


Hanna Flo-Set valves are avail- 
able in three sizes: 12", 3$" and 
l4". 





Write today for the new illus- 
Since all Hanna Flo-Sets have full pipe line trated Hanna Valve Bulletin 


capacity, they may be used in place of larger No. 257. 


Hanna Engineering Works 


1763 ELSTON AVE. + CHICAGO 22, ILL. 





HYORAULIC AND PNEUMATIC EQUIPMENT. ..CYLINDERS... VALVES... RIVETERS 
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this is why 


HOUGHTON 
VIX-SYN 
PACKINGS 


give you better service 


A 
-i 
Ls 
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As you've seen in the magnified photos above, our special 
molding process produces a full fine-grained texture of 
synthetic rubber throughout the packing. 


This homogeneous compound of synthetic rubber promises 
you a number of outstanding advantages. Its exceptional 
pliability, for example, makes installation easy an! a 
tighter seal possible in all hydraulic applications. Its 
resistance to heat, oils and solvents prolongs the life of 
the packing. Efficient cperation is assured under a wide 
range of pressures up to 15,000 psi. 


Houghton Vix-Syn Synthetic Rubber Packings are avail- 
able in "V's", "U'.cups, gaskets and “O” rings. Vim 
leather back-up washers specifically designed for use with 
“O” rings, and fabricated rubber packings, are also 
supplied. Ask your Houghton Man for latest bulletin, or 
write to E. F. Houghton & Co., 303 W. Lehigh Avenue, 
Philadelphia 33, Pa. 


VIM and VIX-SYN PACKINGS 
- +» products of 





on coal cutters 


Few machines get rougher use than coal cutters in 
coal mines. Subjected to severe vibration, caused 
by the action of the cutting head, and operating 
under the most adverse conditions, all parts must 
be ruggedly built, including the hydraulic system. 

You'll find Parker Triple-lok Fittings on coal 
cutters and many other machines used in rough, 
rugged service because they are leakproof under 


the severest conditions of vibration, elevated tem- 


Precision Mark of 


£ 


Leakproof Tube Fittings 


Fittings on the hydraulic system of the 
famous Universal Coal Cutter, manufac- 
tured by The Jeffrey Mfg. Co., Columbus, 
Ohio, are PARKER trouble-free Triple-lok. 


A UG... wir PARKER 


TROUBLE-FREE TRIPLE-LOK FITTINGS 


peratures, high pressures and repeated assembly. 
Parker Fittings meet the specifications of the 
A.S.M.E. Code for Pressure Piping, as well as 
J.I.C. and S.A.E. standards. 

So tube it up and forget it . . . with Parker 
Triple-lok Fittings. Ask your Parker Distributor 
for Tube Fitting Catalog 4300, or write The 
PARKER Appliance Company, 17325 Euclid 
Avenue, Cleveland 12, Ohio. 


TUBE FITTINGS * VALVES * O-RINGS 


This does it 
vv 


qa 


Triple-lok . . . 3-piece 
flare fitting famous for 
its sleeve . . . the easi- 
est way to install tub- 
ing systems. Made in 
brass, steel, stainless 
steel, aluminum alloy. 


Plants in Cleveland » Los Angeles + Eaton, Ohio + Berea, Ky. 
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INDUSTRIAL TUBE FITTING 
STOCKS CARRIED BY 
AKRON 9, O. —B. W. Rogers Co., 850 So. High St. 
ARDMORE, Pa. — Louis H. Hein Co., 15 West Loncaster Ave. 


BALTIMORE 13, Md. — Corey Machinery & Supply Co. 
3501 Brehms Lone 


BALTIMORE 5, Md. — Whiteheod Metal Products Co. 
4300 E. Monument St. 


BEAUMONT, Tex. — Standard Brass & Mfg. Co., 705 Milom St. 


BOSTON 15, Mass.—A. E. Borden Co., 176 Brookline Ave. 
BRYSON CITY, N. C. — Wallace Co. of Carolina, P.O. Box 572 


BUFFALO 7, N. Y.—Whitehead Metal Products Co. 
2128 Elmwood Ave. 


CAMBRIDGE 39, Mass. — Whitehead Metal Products Co. 
281 Albany St. 


CEDAR RAPIDS, la. — Globe Machinery & Supply Co. 
309 8th Ave., S. E. 


CHICAGO 14, III. — Walloce Tube Co., 1300 Diversey Pkwy. 
CINCINNATI 29, O.— Williams & Co., 3231 Fredonia Ave. 


CLEVELAND 14, O.—W. M. Pattison Supply Co. 
777 Rockwell Ave. 


CLEVELAND 15, O.—B. W. Rogers Co., 1900 Euclid Ave. 
CLEVELAND 14, O. — Willioms & Co., 3700 Perkins Ave. 
COLUMBUS 8, O. — Williams & Co., 851 Williams Ave. 
DALLAS 9, Tex. — Metal Goods Corp., 6211 Cedar Springs Rd. 


DAVENPORT, la. — Globe Machinery & Supply Co. 
410 East Second St. 


DAYTON 10, O. —J. N. Fauver Co., 1534 Keystone Ave. 
DENVER 2, Colo. — Metal Goods Corp., 2425 Walnut St. 


DES MOINES 6, la. — Globe Mochinery & Supply Co. 
East First & Court Ave. 


DETROIT 1, Mich. —J. N. Fauver Co., 49 West Honcock St. 


HARRISON, N. J. — Whiteheod Metal Products Co. 
1000 South Fourth Ave. 


HOUSTON 3, Tex. —Metal Goods Corp., 711 Milby St. 


HOUSTON 1, Tex. — Standard Brass & Mfg. Co. 
2018 Franklin St. 


INDIANAPOLIS 27, Ind. —Korhumel Steel & Aluminum Co. 
3562 Shelby St. 


JACKSONVILLE, Fla. — Florida Metals Inc. 
2937 Strickland St. 


KANSAS CITY 16, Mo. —Metal Goods Corp., 1300 Burlington 
Ave., North Kansas City 


KNOXVILLE 5, Tenn. —Leinart Engineering Co. 
412 E. 5th Ave. 


LOS ANGELES 4, Cal. —Haskel Engineering & Supply Co. 
721 W. Broadway, Glendale 


LOS ANGELES 12, Cal. — Metropoliton Supply Co. 
353 East 2nd St. 


MEMPHIS, Tenn. — J. E. Dilworth Co., 730 South Third St. 


MILWAUKEE 3, Wis. —Morman Belting & Supply Co. 
522 W. State St. 


MILWAUKEE 4, Wis. — Wallace Cos. of Wisconsin 
838 So. Sth St. 


MINNEAPOLIS 15, Minn. — Vincent Brass & Copper Co. 
124 Twelfth Ave., So. 


NEW ORLEANS 12, La. —Metal Goods Corp., 432 Julia St. 
NEWPORT NEWS, Va. —Noland Co., 27th St. & Virginia Ave. 


NEW YORK 12, N. Y. —Nielsen Hydraulic Equipment, Inc. 
298 Lafaye.te St. 
NEW YORK 14, N. ¥.— Whitehead Metal Products Co. 
303 West 10th St. 
PHILADELPHIA 40, Po. — Whiteheod Metal Products Co. 
1955 Hunting Park Ave. 


PITTSBURGH 33, Pa. — Williams & Co., 901 Pennsylvania Ave. | 


PORTLAND 10, Ore. —Hydraulic Power Equipment Co. 
2316 N. W. Sovier St. 


ROANOKE 10, Va. —Nolond Compony, 11 Salem Ave. > 
ROCKFORD, Ill. — Rockford Tool & Transmission Co. 
802 Broadway 


SALT LAKE City 4, Utah —Poce-Turpin & Company 
726 South Third, West 
SAN FRANCISCO 3, Cal. — General Machinery & Sup. Co. 
1346 Folsom St. 
SEATTLE 9, Wash. — Palmer Supply Co., 222 Westlake, N. 
SHREVEPORT, La. —Stondard Brass & Mfg. Co. 
1557 Texas Ave. 


ST. LOUIS 15, Mo. — Metal Goods Corp., 5239 Brown Ave. 


SYRACUSE 4, N. Y. — Whiteheod Metal Pracucts Co. 
207 W. Taylor St. 


TOLEDO 2, O. — Williams & Co., 650 E. Woodruff Ave. 
TULSA, Okla. — Ardun Supply Co., 317 $. Detroit 
TULSA 3, Okla. — Metal Goods Corp., 302 North Boston 
CANADA — Railway & Power Engineering Corp. Ltd. 
EXPORT — Mercator Corp., 438 Walnut St., Reading, Po. 
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R 45 SERIES— Small telephone type 
relay with pin hinge construction. 
Available with multiple contact 
springs up to six pole double- 
throw. Capacities: 1 amp., 3 ps 
or 5 amp. Normally supplied for 
D.C.operation. Hermetically sealed 
or open. 1-13/32x1-1/4x1-7/32 
to 1-5/8 high. 


R 94 SERIES—Hermetically sealed 
small telephone type relay with pin 
hinge construction for long life. 
Available in D.C. only with con- 
tact springs up to 4 pole double- 
throw. In 1 amp., 3 amp., or 5 amp. 
NE Plug-in or solder termi- 
nals. Overall size 1-5/8 x 1-1/32 x 
2-1/4 D. 


R 83 SERIES— Available with A.C. or 
D.C. coils. Contact ratings up to 30 
amperes continuous, 150 amperes 
inrush with single pole double- 
break arrangement. Multiple con- 
tact springs with proportionately 
lower ratings also available. Size: 
1-7/8x1-5/16x1-5/8 high. 


RB 45 SERIES—-Similar to R 45 with 
the exception that it is designed to 
fit the hermetically sealed enclo- 
sure shown. Three stud mounting; 
solder terminals. Available up to 
4 pole double-throw. Widely used 
in aircraft and ground communi- 
cation equipment. Size: 1-5/8 x 1- 
7/16x2-1/32 D. 


“Diamond Quality” TIME SWITCHES... 


Automatic Electric also produces a complete 
line of Time Switches and Timers, both manu- 
al and automatic reset. Write for information. 


Sa VET PUTUT 


66 STATE STREET 


MFG. CO. 





ANKATO, MINN. 


ELECIHICAL 


MANUFACTURERS WHOSE PRODUCTS SERVE BEST... 


A A 


WIREMAKER FOR INDUSTRY 
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"WHY DON'T YOU TRY AETNA? 
YOU'LL BE SURPRISED AT THEIR VERSATILITY” 


Yes, Aetna is versatile. For 37 

years Aetna has been making 

original equipment bearings 
and precision parts for the nation’s 
leading manufacturers in the automotive, farm 
implement and general industrial fields. 
From conventional light duty thrust bearings in 1916, 
Aetna’s versatility has grown to include all-type-all-duty ball thrust 


bearings, roller bearings and vital parts spanning 


an incredible range of industrial applications. 
It’s worth remembering—Aetna’s diversified usefulness to Kilioni! s reputation of 


producing to the stiffest tolerances known to the industry 
If you are having bearing or parts troubles—if you need a more versatile, more dependable 
supplier, consider Aetna. Your satisfaction is assured by the fact that 80% of our business 
comes from firms we have served for 20 or more of our 37 years. Write! Just state 
your problem, send your prints,or ask that a near-by representative drop in. 


No obligation. Aetna Ball and Roller Bearing Company, 


: 4600 Schubert Avenue, Chicago 39, Illinois. 
In Detroit — Sam T. Keller — 2457 Woodward Avenue i etna 


BRANCH OFFICES COAST-TO-COAST: e Albany è Atlanta @ Auburn @ Baltimore © Binghamton © Birmingham € Boston è Bridgeport è Buffalo e Charlotte € Chicago 
e Cincinnati. e Cleveland € Denver € Detroit e Hartford € Houston è Jacksonville è Los Angeles € Newark è New York © Nicgora Falls è Philadelphia è Pittsburgh eè 
Providence @ Richmond @ Rochester @ Sdn Francisco @ Seattle è Syracuse @ Trenton @ Utica è Waterbury © Worcester. See your classified ‘phone directory for addro-rt. 
996 

24i 
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For plastics —Pittsburgh Yarns, 
Roving and Chopped Strand 


Made in the nation's newest fiber glass 
plant, using a system of controls that 
produces continuous filament fiber to 
extremely uniform diameters. 


PAINTS * GLASS * 


FITTSBUR GH FELACET 


CHEMICALS » 


p" 
—R 


Helps make 
plastics better... 
safer... lighter... 


sir onger 
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Fiber glass is one of the big reasons why the 
use of plastics continues to expand so rapidily. 
With fiber glass reinforcements, plastic lam- 
inates attain the greatest strength per weight 
ratios of all materials. And they are being 
made to utilize numerous other properties, too 

resistance to high temperatures, to water 
and oils, to electrical stresses, to corrosive 
chemicals and vapors. Important design, pro- 
duction and cost advantages are thus being 
realized in the manufacture of many structural 
and electrical products. 


Pittsburgh Fiber Glass is being widely used 
in this field, especially where exceptionally 
uniform fiber diameters are an advantage in 
producing laminates to close tolerances. Our 
technical staff will be glad to lend assistance 
with any application involving the use of 
fiber glass. Pittsburgh Plate Glass Company, 
Fiber Glass Division, 420 Fort Duquesne 
Boulevard, Pittsburgh 22, Pa. District Offices: 
Chicago, Cincinnati, Cleveland, Detroit, New 


York, Washington. 


BRUSHES * PLASTICS 


eo. aS 5 COMPAN Y 
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Where weight and space are critical 


New miniature transducers 
expand the scope of 
dynamic recording systems 


A BASIC PROBLEM in transducer design is 
reduction of size to a point where char- 
acteristics of the device under test are not 
affected. Two new transducers developed 
by Consolidated combine unusually small 
size and weight with operating character- 
istics fully comparable to previous larger 
instruments. 

The 4-310 Pressure Pickup features a 
direct-sensing diaphragm and is mount- 
able flush with any surface to avoid both 
volume changes in the pressure chamber 
and spurious turbulence patterns. It is 
valuable for aerodynamic pressure surveys 
and other high-frequency liquid or gaseous 
pressure measurements. 

The new 4-118 Velocity Pickup is us- 
able at high temperatures in any plane of 
orientation. Its output equals instruments 
many times its size and weight, yet it has 
no loading effect on structures being 
tested. Applications include turbine, 
supercharger, rocket and jet engine vibra- 
tion studies. 


Vibration can be easily, precise- 
ly measured and monitored by 
combining the Velocity Pickup 
with Consolidated’s Vibration 
Meters, described in Bulletin 
1505B. 


Consolidated Engineering 


CORPORATION 


4-310 pressure pickup 
Sensitivity: 4 mv/v of applied ex- 
citation. 

Ranges: 5, 15, 50, 150 psi. 
Temperature ronge: — 100^F to 
+250°F. 

Sensitive element: 350-ohm, 4-arm 
resistance bridge. 

Excitation: ac or dc. 

Linearity and hysteresis: excelient 
characteristics. 

Acceleration response, zero and 
sensitivity drifi: negligible. 
Versatility: usable for liquid or 
gas measurements. 

Size: diaphragm diameter '2”, 
length 5$". 

Complete specifications in Bul- 
letin 1534A-X3. 


4-118 velocity pickup 


Output: 100 mv/in./sec. @ 250 
cps. 

Frequency range: linear + 10% 
from 50 to 500 cps over range 
of —65°F to +500°F. 
Amplitude limits: to 0.12” peak- 
to-peak. 

Transverse sensitivity: negligible. 
Sensitive element: self-generating, 
nominal 700-ohm dc coil re- 
sistance. 

Total weight: 1.3 ounces. 

Size: 34" diameter, height 1". 
Complete description and speci- 
fications in Bulletin 1535-X3. 


Transient or high-frequency vi- 
brations and pressure changes 
can be recorded for detailed 
study with Consolidated's Re- 
cording Oscillographs. Send for 
Bulletin 1500B. 


Miniature transducers 


Consolidated's new miniature transducers, among the 


300 North Sierra Madre Villa, Pasadena 15, California J smallest ever designed for pressure and vibration mea- 
T surement, are adaptable to the most exacting mount- 
Sales and Service through CEC INSTRUMENTS, INC., ing requirements. 


a subsidiary with offices in: Pasadena, New York, 
Chicago, Washington, D. C., Philadelphia, Dallas. 


Product Engineering — August, 1953 





— 








QUALITY 4 CONTROL 


Quality control is a term that can mean everything or nothing. 
At AMERICAN WELDING it is referred to as quality self 
control. 

Every man and woman at AMERICAN WELDING feels an 
individual responsibility to make his work conform to the 
standards represented in the A.W.Q. symbol. 

It's the personal symbol of the 800 experts that are joined in 
a common pledge to give you the best in welding. 

Why not call in an AMERICAN WELDING representative 


today to survey your welding requirements. Branch offices in 
major cities. 


egere onis 





A company yov'll 
Specialists in All Types of Welding on All Metals like to deal with 


THE AMERICAN WELDING & MANUFACTURING COMPANY * WARREN * OHIO | 
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HI LO LOAD 


H 


Typical Arrangement: 


Drive is transmitted through clutch dur- 
ing low speed cycle. Clutch over-runs 
during high speed cycle. 









Typical Arrangement: N | \ 
Continuous rotary motion of crank A 
produces oscillation of arm B. Attached 
to outer race (or in some cases, the inner 
race) of clutch, arm B produces intermit- 
tent forward rotation of shaft C. 


Typical Arrangement 


One race of clutch is attached to station- 
ary member and other race is attached 
to rotating part of mechanism. Clutch 
permits rotation in one direction, but not 


in reverse 


DISTRIBUTORS IN 
PRINCIPAL CITIES 


é 





FORMSPRAG 


FULL COMPLEMENT 


FORMSPRAG COMPANY 
23607 Hoover Rd., Van Dyke, Mich. 


Send the folder to: 


NAME 


TITLE 


COMPANY... 


ADDRESS 





NOW 
"EO OT T L 
HIE MESS SULLA DL 


è Easier assembly 


H 
e Leakproot. seal 


e Zero maintenance: 


PERFECTLY ENGINEERED PACKINGS 


I Lir ni nini ————— 
/ 
4 


LINEAR, Inc., State Rd. & Levick St., Philadelphia 35, Pa. 


Radiator sections 
emerging from clean- 
ing machine after 
brushing on both sides 
by two assemblies ` 
of 12 Pittsburgh 
Brushes. 


Pittsburgh Brushes 


can help you solve 


problems like these! 


Cleaning Narrow Spaces—National Radiator 
Company, Johnstown, Pa., cleans 30,000 radiator sections 
a week! To insure a perfect final finish, even the narrow- 
est spaces must be absolutely clean prior to assembly. 
Pittsburgh engineers were asked to design a brush that 
would reach these spaces and would fit National’s existing 
machine. Successful? National reports: ‘Pittsburgh Brushes 
do a better job of cleaning and are more economical!" 


Preparing Chills— At Continental Foundry & 
Machine Co., East Chicago, Indiana, chills used to cast 
iron rolls must be cleaned of the oxidized metal remaining 
from previous usage, as well as dirt and grease accumu- 
lated in storage. After experimenting with other brushes, 
Continental chose Pittsburgh because they ''do the job 
better and stand up longer than any previously used!" 
improving Original Equipment— The Sommer 
aad Maca Glass Machinery Co., Chicago, Illinois, uses 
Pittsburgh Brushes in the automatic washing machines 
they manufacture. Brushes forn erly used simply didn’t 
have the over-all density pattern needed. Pittsburgh engi- 
neers studied the problem and designed a brush which 
Sommer and Maca approved “because of (its) denser 
bristle pattern and lower cost.” 


WRITE TODAY FOR FREE BOOKLET! 


Write today for a free copy of our booklet that 
shows, through actual case histories, how Pittsburgh 
cuts brushing costs. Address: PITTSBURGH PLATE 
Grass Company, Brush Div., Dept. W-6, 3221 
Frederick Ave., Baltimore 29, Maryland. 


PITTSBURGH 


Fewer’ Vien. 


BRUSHES * PAINTS * GLASS * CHEMICALS * PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 
IN CANADA: CANADIAN PITTSSURGH INDUSTRIES LIMITED 
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NOW 
more Sizes of... 
Stainless Socket Cap and Set Screws 


Available in stock from your Allen o Distributor 


Demand for rust and corrosion resistant socket screws of high finish 
18-8 stainless steel has been increasing steadily for ten years. 


Allens have become the leading make because of the inherent advan- 
tages of Allen manufacturing methods, and because Allen Distributors 
carry the widest range of sizes as standard stock items — saving their 
customers time and money. 


Now Allen widens its margin of leadership with still more distributor- 
stocked standard sizes in stainless: 


97 Standard Sizes in Stainless 54 Standard Sizes in Stainless 
Steel Socket Cap Screws Steel Socket Set Screws 
*4 x V4" to %” x 3" with NC threads *4 x Ye" to A" x 1" with NC threads 


#10 x %” to %” x 1%” with NF threads #10 in lengths from X," to %” with NF 
threads 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


^ Venien; — e; 
- Seay, naling and 
Sold only through leading industrial distributors 
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Ask your deoler for samples, or write: 


CLEARPRINT PAPER CO. 


1482 SIXTY-SEVENTH STREET - EMERYVILLE, CALIFORNIA 


PRECISION 


Precision balls mode for your job. In many 
materials. Send your specifications to our Engineering 
Department. Their recommendations will be for- 


warded to you promptly. 21 H848 


THE HARTFORD STEEL BALL CO. 


HARTFORD 6, CONN. 


CLEARPRINT 
CALCULATION AND 
SKETCHING SHEETS 

with cross sections printed in “Fade-Out” blue 


ick calculations and sketches to scale are easy with 

learprint "Fade-Out" sheets. They're printed on No. 

1000H Clearprint, America's finest technical Mm Ask 
for a sample and make this convincing test. 


1. INVITES THE PENCIL — Try Clearprint’s perfect — 
surface with a 2H pencil. Your lines are sharp 
clean—no feathery edges. 


2. ERASES PERFECTLY—Erase some of the lines. Redraw and 
erase several of them time and again. Fold the paper 
repeatedly, too. Then hold it to thé light and notice 
the absence of ghosts and grid lines. 


3. GHOST-FREE, GRIDLESS REPRODUCTIONS — Make a quick, 
easy-to- read print of the sheet. Your original work is 
faithfully reproduced without erasure ghosts or cross 
section rulings. 


If you are not using Clearprint now, please make this 
comparative test on the paper you are using. 


LÉARPPINT 


— — — — —— 


PRINTED WITH FADE-OUT BLUE LINES 


Available in standard size pads and sheets through 24” x 36” 


New Capacitor Motor AM-100 


Originally developed for TV antenna rotator service. Revers- 
ible. Excellent also for laboratory or experimental use: or 
for advertising displays, etc. 
1/100 hp. 2-pole. Operates at free speed of 3300 rpm or load 
speed of 3100 rpm. 


40 watts. 24 m 60 cycles, AC. 


Skeleton frame, but can be supplied in ventilated case, same 
size and appearance as Heinze Type Z motor. 

Mountings available. 

The Heinze catalog shows this and other Heinze sub-frac- 
tional horsepower motors and blowers. 


Heinze Electric Co 


LOWELL. MASS 


685 Lawrence Street 
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new eatalog 


§tupakoff 
STANDARD 
SINGLE ill 


Stupakot? 


KOVAR GLASS 


d 


Stupakoff » -TYPE TERMINALS 
sus TYPE TERMINA $ St suis 
t upakoff 


Stupa E uit 
STRENGTH ALL- 
SUPER MULTI-HEADERS as 


313 3213 330/21; 5: 


A » 
- wom | SUN | came 


Send for FREE copy Today! 


STUPAKOFF CERAMIC & MANUFACTURING CO, 
Latrobe, Pennsylvania 


Please send me a copy of the new Stupakoff Kovar-Glass 
Seals Catalog, No. 453, 


Name 


Company 


Address 


— — — — —À  — — — — — 
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Gates V-Belts 
are built with CONCAVE SIDES 


(U.S. PATENT NO. 1813698) 


ecc that's vhy 
they last longer! If you want lower V-Belt costs, just make this 


simple test...pick up any V-Belt and bend 
it as if it were going around a pulley. 


-— As the belt bends, grip its sides between 
your fingers and thumb. 


If the belt has straight sides 34* you feel the sides 
bulge out. ] This forces the sides of the belt to press 


unevenly against the V-pulley ... a . and you get con- 


centrated wear at the points shown by the arrows. 


Now, try this same test with the V-Belt that is built with 
CONCAVE SIDES W —the Gates Vulco Rope. 


As this belt bends, you can feel the CONCAVE SIDES fill out and become 


perfectly straight. W 


These sides press evenly against the V-pulley. All wear is distributed 
uniformly across the full width of the Gates Vulco Rope and the CONCAVE 
SIDES therefore mean longer belt life and lower V-Belt costs for you. 


When you buy V-Belts, be sure to get the V-Belt with the CoNCAVE 


SIDES—the Gates Vulco Rope! Gates Engineering Offices and Jobber Stocks are located in all 


industrial centers of the United States and in 71 foreign countries. 


R3 
comme TTI] a= 
— ROPE | | ^ 

THE GATES«RUBBER COMPANY «+ DENVER, U.S.A. 
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Only SEALMASTER Gives You 
Positive Locking Plus 
Easy Shaft Mounting 


SEALMASTER BEARINGS now provide the first practical answer 
to positive shaft locking with easy shaft mounting. Just slip the 
bearing onto the shaft . . . tighten two set screws. . . that's all. This is 


SEALMASTER 


A MAL 


SR 
A. 

x A 
L.-] [d 


^ " y" 
Cartridge Flange Take-Up Flange- 


Unit Unit Unit Cartridge 
Unit 


"ZONE HARDENING — 


.s a completely automatic heat 
treating process with timing 
controlled to the tenth of a second. 
In addition to enabling positive 
race-to-shaft locking, it provides 
a finer grained, metallurgical 
structure of uniform hardness in 
the ball path section. This gives 
better load carrying ability. 
Zone Hardening is patented... 
only SEALMASTERS have it. 


made possible through ZONE HARDENING.* 


With Zone Hardening, the inner race of the 
bearing is hardened through the ball path 
section only. The rest of the race is left in its 
original, metallurgically soft state. The threads 
of the hardened set-screws bind firmly in this 
softer portion of the race and cannot work 
loose. This insures positive race-to-shaft 
locking for the life of the bearing. 


In the machines you design, build or use, 
SEALMASTER Zone Hardening means better 
bearing performance, less maintenance 

and replacement costs. Write for full 
information now! 


SEALMASTER BEARINGS 


A DIVISION OF STEPHENS-ADAMSON MFG. COMPANY 


FACTORY Wu«"€rUFSENTEUTIVTS AND 
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DEALERS IN Att PRINCIPAL CITIES 
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MODEL GM49P.1 


yroblems 


A precision gear head combined with a 
miniature motor gives you the answer 
to high torque at low speed. The motor can 
be 60 cycle, 400 cycle or variable 
frequency — in single, two or three phase— 
with non-cooled or self-cooled frame 
" — - types. The gear head is arranged to 
= ^ provide the output speed you require, with 
standard timing ratios of 60, 3600 or 
TEN un C NR 8000 to 1 possible. High output torques, 
400 Cycle Capacitor Run Induction Gear. Mctor to drive, actuate or control, in confined 
115 Volts © 400 Cycles © 1 Phase © 0.5 Amps. areas, make this line of tiny gear motors 
Full Load Torque: 100 Oz.-In. ideal for a wide variety of applications 
Starting Torque: Over 100 Oz.-In. on the ground and in the air. 
Gear Heod Lubricated per Mil-G-3278 
22 R.P.M. * 314 to ! Geor Ratio * Reversible Rotation 
Intermittent Duty: 15 Minutes on, 15 Minutes off 


Ambient Temperature: —55* to -474* C SOLVING SPECIAL: PROBLEMS 
Altitude: to 50,000 Ft. IS ROUTINE ATEAD 


If your problem involves rotating electrical 
TYPICAL APPLICATIONS equipment, bring it to EAD. Our 


completely staffed organization will 
— a — — — modify one of our standard units or design : “fe 


GEAR MOTOR 


— ond produce a special unit to meet your 
most exacting requirements. 


CFAD) EASTERN AUR DEVICES: ve 


585 DEAN ST., BROOKLYN 17, NEW YORK 
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Examine the 
design of your 
products and 


machines 


No doubt you too can save 
time —save materials — 
and increase your profits 
by using 


NATIONAL 


RETAINING RINGS 


There are literally thousands of places where 
retaining rings will save, ranging from sim- 
ple applications on tools, toys, small parts 
and gadgets to complicated heavy duty en- 
gines, large drill presses, etc., etc. 

And in addition to this economy, they 
improve your products. It is wasteful to cut 


WASTE 


EE VEN 


— 


OiD WAY 


down shafts to make shoulders. Redesign to 
groove smaller shafts and housings and use 
these high-grade steel rings. 

Let our engineers consult with you. Send 
today for folders. 

Don’t pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 
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WHICH PILOT LIGHT 
DO YOU NEED? 


(mn) 


THE BIG ONE EISE i * 
Cat. #613529-211 
This Pilot Light Assembly was first 
made to accommodate the S-11 Jamp 
and was intended for use in the 
cabs of great diesel locomotives. 


N 
\ This BIG one 
Dialco HAS THE COMPLETE LINE OF \ 


INDICATOR and PANEL LIGHTS \ - 


\ this LITTLE one 
THE LITTLE ONE 


The miniaturization program on defense products required the \ 
development of this sub-miniature light. It is used \ 
on communication equipment and aircraft. 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


p to suit your own special conditions and 
— requirements will be sent promptly 
— 


Cat. #8-1930-621 


and without cost. Just outline your needs. 
Let our engineering department assist 

AD he in selecting the right lamp and the best 

i pilot light for YOU. 

ee a — 


Write for the Dialco HANDBOOK of PILOT LIGHTS 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 7-7600 
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again it's 


(THIS TIME FOR WHEEL COVERS) 


Canadian Motor Lamp Co., Limited, Ford, Ontario, is a large automotive parts 

supplier. When Canada's "Big Three" turned to full wheel covers in place of hub caps 

for many '53 models this supplier, suddenly facing a new set of production problems, 

turned to Formbrite*, exceptionally fine-grain Anaconda Brass. Here are the reasons: 

] Previous experience in manufacturing large quantities of chromium-plated brass 
hub caps made of Formbrite indicated that polishing operations could be reduced 
as much as 50%. 

2 Formbrite had demonstrated its remarkable ductility for press operations—taking 
sharp, clean-cut, ornamental die impressions. 


3 Formbrite was harder, stronger, springier and more scratch-resistant than ordinary 
drawing brass . . . desirable characteristics for the service involved. 

«—4 Important, too, was the fact that Formbrite would provide the fatigue-resisting 
springiness to the gripping fingers that hold the cover to the wheel. 


Now in full production on the new wheel covers, Canadian Motor Lamp's apprais- 
als proved 10046 correct. Maybe you're missing something by not using Formbrite. 
Write for Publication B-39, addressing The American Brass Company, General 
Offices, Waterbury 20, Connecticut. In Canada: Anaconda American Brass Limited, 
New Toronto, Ontario. * Reg. U. S. Pat. Off. 5390 
Shown above is one of the 

16 sets of gripping fingers 

which hold the 15" diameter DRAWING BRASS 

wheel cover to the rim. The 

tal is yellow brass, .024" . 
i asiad ta cud e An ANACONDA product made by The American Brass Company 


Formbrite. 





It’s big business 
at U.S. Gauge 


where brass belongs 


At Sellersville, Pa., millions of pressure gauges are made 
each year—for every type of industry—to every degree of 
accuracy—and for pressures ranging from a few ounces 
per square inch up to 100,000 pounds. 


With each gauge a precision instrument unto itself, it's 
quite a job to maintain the high standards of routine fabri- 
cating procedure on each of its many components. Part of 
it depends on having just the right copper alloy in the most 
satisfactory combination of chemical and physical proper- 
ties. Thats where teamwork between U. S. Gauge and 
Anaconda Metals has been clicking day after day, year 
after year. 


now —something NEW has been added ... 


U. S. Gauge is now using Formbrite* for many of its “pol- 
ished and lacquered” and chromium plated solid brass 
gauge cases. Formbrite, with its superfine grain, provides 
a surface far superior to ordinary drawing brass. It is 
stronger, harder, more scratch-resistant than ordinary 
brass, yet retains remarkable ductility for forming and 
drawing. Best of all, Formbrite is a real time saver when it 
comes to finishing operations. 


Want to know more about this “premium product at a non- 
premium price"? Write for Anaconda Publication B-39. 
Address: The American Brass Company, General Offices, 
Waterbury 20, Connecticut. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ontario. ^ *Reg.U.S. Pat. Off. 


DRAWING BRASS 


An ANACONDA Product 
Made by The American Brass Company 





€ Our complete engineering and metallurgical services 
will gladly work with you on your problems. Simply 
write or wire any sales office. No cost. No obligation. 
Rollway Bearing Co., Inc., Syracuse 4, N. Y. 


SALES OFFICES 
Syracuse Cleveland Houston Boston Philadelphia Chicago 
Pittsburgh Detroit Los Angeles Toronto Milwaukee 


Complete Line of Radial and Thrust Cylindrical Roller Bearings 
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Gasket Materials 
to Tolerances of : 5% 


Asbestos - rubber gasket materials by 
Rogers Corporation feature superior 
thickness control plus homogeneity 


and dimensional stability. 


UNIFORM AND PRECISE THICKNESS of Rogers DUROID gasket 
materials assure even compressibility over entire surface of 
the packing. Now your allowances for gasket thicknesses can 
be actual — not wishful — and fastening torques can be stand- 
ardized, an advantage that gains in importance as assembly 
operations are increasingly mechanized. 


MADE BY THE BEATER SATURATION METHOD, a manufacturing 
technique in which Rogers has maintained leadership since 
1932, DUROID gasket materials are thoroughly mixed in a 
water slurry. Asbestos fibres are blended with the rubber to 
form a homogeneous sheet, free of pressure-weak lumps of 
uncoated fibre. 


OFFERING AN AMAZINGLY HIGH RATIO of tensile strength to 
density, DUROID gasket sheeting is available in three series 
of materials. In each series, formulations can be varied quite 
easily to meet specific requirements for compressibility and 
recovery. 


| 
ROGERS 


CORPORATION 


Established in 1832 


DUROIDS 


Electronics ... 


ELECTRICAL INSULATION PLASTICS 
for Motors, Transformers, Molding Compounds 
Generators... 


for Gaskets, Filters 


You can specify +.002” for thicknesses up to .031” 
and +.003” for gauges up to Ye”, for most grades. 


DUROID 3100 SERIES — Neoprene-base asbestos recommended 
for use with oil, gasoline, freon and in water systems with 
anti-freeze. DUROID 3102 conforms with Spec. MIL-G-7021, 
Class 2 and AMS 3231. 


DUROID 3200 SERIES — Buna-N and asbestos recommended for 
oil, aromatic and non-aromatic fuel systems in which high 
temperatures and high pressures will be developed. DUROID 
3200 conforms with AMS 3232F requirements. 


DUROID 3300 SERIES — GR-S and asbestos recommended for 
water, anti-freeze and steam systems. Will swell in oil or 
gasoline applications. 


FOR ALL GRADES 
Gauges: .015" to Vs". Sheet size for .015” is 25” x 72”; 
for all other gauges sheet size is 50" x 72". 


Rogers supplies DUROID gasket materials in sheets or in 
fabricated form, plain or graphite-coated. For test data, 
please write Dept. E, Rogers Corporation, Manchester, Conn. 


SHOE MATERIALS 
for Counters, 


and Laminates Midsoles, Liners f ‘ 





Special Purpose ( 


But This 
Clamp 


Be WON'T BLOW its TOP! 
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Special Purpose Clamps by Breeze. 


OTHER BREEZE PRODUCTS 
Flexible Metal Tubing and Conduit 
Aircraft Actuating Systems 
Special Drives and Gear Boxes 
Special Electrical Connectors 
Metal Bellows, Ignition Shielding. 
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Heavy corrugated band 
for extra strength. 


Y— 


n n 


Heavy stainless steel 
welded lugs. 


Hex nut for 
high torque tightening. 


Bolt safety-fastened — 
can't get loose. 


A jet engine exhaust is a volcano of heat, pressure 
and vibration. The clamp that goes around it must 
withstand these conditions — and hold tight. 
Breeze makes a clamp for this exacting use, 
and for a wide variety of other applications 
where stock items just won’t do. 
Just as Breeze AERO-SEAL hose clamps have set 
higher quality standards in their class, 
so Breeze fabricated-to-order clamps have the 
extra strength and other properties for every 
special use. Any design, any metal, any quantity. 
Tell us your clamping problems. 


CORPORATIONS, INC. 
41 South Sixth Street, Newark 7, N. J. 


ANOTHER 


PRODUCT 
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Sheet Metal Dies 


F 
* 
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To Give You the Best Die...The Most 
* Economical Die...for Your Production 


Combinations of materials How can a complete sheet metal die service, such as Richard 
are also nerd Brothers Division offers, result in substantial time and cost savings 
for you? 
Suppose you have a few experimental parts to produce. Here a die 
Other Allied iret — Tool Plastik may saath to be * answer. As this 
Products material does not shrink or expand, it permits fast, low-cost produc- 
tion of accurate dies. Where production runs exceed the limitations 
of plastic dies, yet still are not in very high volume, Allite zinc allo 
SPECIAL COLD FORGED in can be —— with savings ol time and money by — 
PARTS e STANDARD CAP with hard dies. 
SCREWS e HARDENED AND When the parts are required n high — the experience | seem 
in the use of the plastic or zinc alloy dies is applied in the manufacture 
PRECISION GROUND PARTS of the productic ; dies. The true die —— demonstrated in short- 
e R-B INTERCHANGEABLE run productiou make possible a direct approach to building the long- 
PUNCHES AND DIES run dies, with resulting savings in development, finishing and tryout. 
Here at Richard Brothers Division—under one roof—you have a 
sheet metal die service that is unique—that can be put to work for 
you to cut your production costs. Why not investigate its possibilities 
... today? 


ALLIED PRODUCTS CORPORATION 


DEPT. . 12639 BURT ROAD . DETROIT 23, MICH. 


PLANT 1 PLANT 2 PLANT 3 PLANT 4 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich. 
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HYDRAULIC 


for the best performance, 
for long life and satisfac- 
tion—all along the line— 
from manufacturer to user. 
Check your needs on the 
following list: 


COUPLINGS 


Solid Male 


Swivel Male 


Swivel Female 


STRAIGHT AND 
ANGLED ADAPTER 
UNIONS 


i 


l 


Eastman 


HOSE ASSEMBLIES 


Thanks to hydraulic power, many a man’s 
job on the farm is a boy’s job now ! Finger- 
tip hydraulic control does away with ach- 
ing arms, dog-tired from day-long tugging 
at levers to raise and lower tillage tools. 


Massey-Harris, shipping agricultural 
tractors and implements to 106 countries 
the world over, has developed some of the 
most ingenious hydraulic controls to meet 
the needs of modern contour farming — 
controls which not only do most of the 
hard work—but do it automatically ! 


EASTMAN Hydraulic Hose Assemblies 
carry oil at 1000 psi from the Massey- 
Harris 2-Way, 2-Speed "Deptb-O-Matic" 
Hydraulic Control to raise and lower trac- 
tor mounted implements smoothly, easily, 
swiftly. Synchronized slave cylinders 
handle harrows, discs, plows. 


— 


EASTMAN Hydraulic Hose Assemblies 
on Massey-Harris Tractor. 


tains uniform cultivator penetration on 
hillside contour slopes, pictured above, 
through independent action of right and 
left gangs. "Delayed Action" permits raising 
front and rear gangs independently at con- 
tour points, also permits shovels to leave 
and enter soil at same point at ends of rows. 


Other usurs of EASTMAN Hydiaulic 
Hose Assemblies in the agricultural field 
include: Allis-Chalmers Mfg. Co.; J. I Case; 
John Deere Co.; The Farmhand Co.; Harry 
Ferguson, Inc.; Horn Manufacturing Co.; 
International Harvester Co.; Minneapolis- 
Moline Co.; Ottawa Steel Products Co.; 
Super-Six Manufacturing Co.; A. F. Wagner 
Iron Works. 


Look to EASTMAN —first in tbe field — 
for continued leadersbip im "Safeguarding 
the Lifelines of Mobile Power"—in Indus- 











et Massey-Harris "Selective Control" main- 









try and Agriculture ! 
for free catalog 103 


LU P^ 
mar. I ES 4 
on Eastman Hose Coup- a. 


— 
lings and Bulletins 2318 A 
& 2328 on Straight and 
Angled Adapter Unions. 
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“Thrifty citizens... 
with Savings Bonds... 
less likely to be taken in 
by the false promises 
and ideologies of 


A 


^ 


39 


\ 


communist propagandists .. . 


* LUCIUS D. CLAY 
Chairman of the Board 
Continental Can Company 


“The regular purchase of Savings Bonds through the Payroll Savings Plan by 
millions of our citizens contributes importantly to the country’s economic 
stability, the national defense effort, and to the financial independence of 
the individual. The thrifty, self-reliant citizen is one far less likely to be taken 
in by the false promises and ideologies which communist propagandists in- 


variably direct to the ‘have nots’.”’ 


e To thousands of company executives, accountants, pay- 
roll department employees, PSP means Payroll Savings 
Plan, the simple payroll allotment operation through 
which employees make a monthly investment in U. S. 
Savings Bonds. 


* To almost eight million employees of nearly 50,000 com- 
panies, PSP has a more intimate connotation. To them, 
PSP spells Personal Security Plan. 

* Multiply the personal security of a single Payroll Saver 
by 43.000,000—the number of individuals who hold Sav- 
ings Bonds having a cash value of $49.5 billion—and you 


have economic stability that is the keystone of our national 
defense. 


* Thanks to the thousands of companies which offer their 
employees the Payroll Savings Plan, Bill Brown in the 
Machine Shop . . . Joe Green in the boiler room . . . and 
eight. million more Browns and Greens can well turn a 


deaf ear to *. . . the false promises and ideologies . . .” of 
communist propagandists. Bill can see his new home taking 
shape in his growing stack of Savings Bonds . . . Joe sees 
each bond another step toward a college education for 
little Joe . . 


Jill, talks of "sitting down pretty soon” because his Bonds 


. and the *Old Timer." who eats his lunch with 


will make a nice addition to his Social Security. 


¢ PSP holds still another benefit—this one for the em- 
ployer. Payroll Savers are conscientious workers. Statistics 
show that absenteeism goes down, production improves 
and accidents decrease as payroll participation goes up. 


* If employee participation in your Payroll Savings Plan 
is less than 5095—or if your company does not have a 
Payroll Savings Plan — get in touch with Savings Bond 
Division, U. S. Treasury Department, Washington Building, 
Washington, D. C. Learn how easy it is to help your coun- 
try, your employees and your company—through the PSP. 


The United States Government does not pay for this advertisement. It is donated by this publica- 
tion in cooperation with the Advertising Council and the Magazine Publishers of America. 
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Chrysler powers 
70-acre-a-day 
combine 


A 


* 


Photo courtesy Massey-Harris Co., Ltd., Toronto, Ontario, Canada. 


***King-size' for today's ‘king-size’ 
grain crops" . . . that's one way 
you might describe this new 
self-propelled combine shown here 
hard at work in a wheat field. It 
has a sixteen-foot, hydraulically 
controlled auger table and cutting 
bar which picks up and cuts in any 
of three widths. Extra-capacity 
rub bars and straw walkers help 
assure more complete threshing. 
Covers plenty of territory with 
maximum speed of more than four- 
teen miles per hour, hydraulically 
controlled through variable speed 
drive. 

To power this combine, Mcssey- 
Harris uses the mighty Chrysler 
Industrial Model 8 Engine with 
250 cubic inches displacement. In 
other Massey-Harris combines the 
slightly smaller Industrial Model 
5 Engine is used. By so doing, this 
manufacturer makes certain that 


his combines will give top-notch 
performance—the kind farmers 
can depend upon to get in their 
valuable crops year after year. 

Manufacturers select Chrysler 
Engines equipped to meet their 
needs. For example, they can have 
engines with standard or gear- 
driven front ends (with magneto 
or hydraulic pump drive), twelve 
or twenty-four volt electrical sys- 
tems, standard, g$rol Fluid Cou- 
pling or torque converter trans- 
missions. 

They find too that Chrysler- 
Industrial Power is not expensive. 
Production-line methods adapted 
to specialized industrial engine 
building provide a custom-built 
engine at mass-production prices. 

See the nearest Chrysler In- 
dustrial Engine Dealer or write: 
Dept. 48, Industrial Engine Division, 
Chrysler Corporation, Trenton, Michigan. 


GHAYVSLER 


Industrial Engines 


= 
HORSEPOWER - 


WITH A PEDIGREE 





18} ETTS MACHINE COMPANY, Warren, Pa., is 
using Parker Die Castings for the housing and 
hex nut socket on their Truck Clearance Lights. 
These lights are pressure tight and "bubble-proof" 
thanks to Parker's ability to provide leak proof and 
non-porous die castings. Die castings were also 
selected because they eliminate machining—to 
lower production costs. For more than fifty years 
Parker die castings have been specified by manu- 
facturers in industry . . . automotive, aviation, 
electrical, business machines and many others. 
The experience thus gained by Parker can be used 
to your benefit. Consult with Parker engineers on 
your next die casting requirements. 


x 


THINK OF Parker White-Metal Company * 


2153 McKinley Ave., Erie, Pa. 


PARKER Do Zn mi ZINC 
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Gains Longer Life, 
Greater Visibility, Safety and 
Simplified Design 


It has been said that for a number of years very few 
improvements have been made in open hearth charging 
machines used in steel mills. Here too a consideration of 
Oilgear Fluid Power equipment led to some valuable 
and important progress. 

The Morgan Engineering Company, a leading manu- 
facturer in the field, decided that much could be gained 
by the use of oil hydraulics and designed its 10-ton 
charging machine accordingly. Morgan uses the follow- 
ing Oilgear Fluid Power equipment: a hydraulic pump 
with a volume of 60 gallons per minute at 1700 psi 
pressure; 2 hydraulic cylinders for the hoist; one cylinder 
for the peel clamping davice; two 4-way control valves 
located near the pump operated in turn by two pilot 
valves in the operator’s cab; and a cam operated relief 
valve on the peel clamping device. 

The company gained the following advantages: on the 
hoist, the conventional large hoist motor with its reduction 
unit is eliminated giving the operator maximum visibility 
and of course surer operation. The hydraulic cylinders 
used eliminate the conventional crank motion used 
hitherto exclusively. 

The peel clamping device is actuated by one hydraulic 
cylinder, felt to be a definite improvement. It was found 
that hydraulic clamping is adequate by itself and the 
usual locking device was eliminated. More important, 
hydraulic clamping prevents oscillation of the boxes 
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while the peel is being rotated and this prolongs the life 
of both peel head and boxes. 

The cam operated relief valve is a safety measure, 
preventing the operator from lifting the box until the lock- 
ing rod has been correctly located in the box head well. 

Since this application has proved so satisfactory, the 
Morgan Engineering Company has applied Oilgear Fluid 
Power Equipment to other types of charging machines, 
to hot saws, inverted and portable strippers as well. 

Designers should bear in mind the advantages cited 
above are in addition to the fundamental Oilgear advan- 
tages of flexibility, wide range of power, infinitely and 
steplessly variable speed range, unlimited ratios, smooth 
cushioned acceleration and shockfree hydro-dynamic 
braking, simplified and accessible hydraulic design well 
ahead of J.I.C. standards, a range of application from the 
handling of the most delicate and fragile webs up to the 
most massive power requirements. You are invited to 
submit your problem to Oilgear. It will cost you nothing 
to do so; it may prove to be one of the most profitable 
steps you have ever taken. THE OILGEAR COMPANY, 

1571 W. Pierce St, Milwaukee 4, Wisconsin. 





OILGEAR 








Highest 


anti-friction 


The scsf Spherical Roller Thrust Bearing is becoming more and more 
popular as the means of supporting heavy thrust loads at high speeds. 
Vertical shaft applications demand bearing engineering which is abreast 
of the newest developments in equipment design. 


Here is thy the x57 Spherical Roller Thrust Bearing is earning 
increased application with manufacturers everywhere: 


The bearing has very high capacity for thrust loads, and combined loads 
which are predominantly thrust. 


It is fully self-aligning —has a single row of rollers which roll on a spherical 
outer race with full self-alignment. 


The bearing design is such that the lubricant is pumped outwardly against 


the inner ring high guide flange — thereby insuring perfect lubrication and 
long, trouble-free life. 


The drawing shows a typical application of the 
SA0S" Spherical Roller Thrust Bearing — pro- 
viding higher capacity, size for size, than any 
available design. 


When you're laying-in anti-friction bearings, 
you can get design assistance and help from 
Sls Field or Home Office men who know the 
best ways to do the iob ir every industry. 
And, when you have a bearing replacement to 
make, call your SCS Distributor. 7435 


SKF INDUSTRIES, INC., PHILA. 32, 
PA.,— manufacturers of SKF and 
HESS-BRIGHT bearings. 


SKF 'S COMPLETE LINE OF 
ANTI-FRICTION BEARINGS, 
PLUS SSF ENGINEERING 
CO-OPERATION, HELPS YOU 
PUT THE RIGHT BEARING 
IN THE RIGHT PLACE. 


AND ROLLER BEARINGS 
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UNIVERSAL 
POUJER PACKAGE 


HAS MANY 


APPLICATIONS 


Mounting Bracket 


Take-off 


TECHNICAL — SAT — 
DATA 


Weight, complete — 3% Ibs. — EEMCO 
Dimensions — 74" x 47" x 234" à helps you build 


Operates in ambient temperatures for the future 
up to 250° F. 


Conforms to AN-M-40 and latest MIL. specs. 


Completely self-contained ...This rotary actuator package, 
designed and built by EEMCO, combines the following elements 
in an integral metal container: Motor ...radio noise filter... 
magnetic clutch and brake...main gear reduction driving power 
take-off for operating aileron and elevator trim tabs. Auxiliary 
gearing operating adjustable limit switches to control travel, light 
switches and position indicator. 


Versatile ...A few of the many possible power unit screw jack 
combinations are illustrated. It can also serve to drive rotary or 
linear type actuators through a flexible shaft in difficult installations 
where space will not permit complete linear or rotary actuator units. 


Variable power and speed . . . Changes in motor winding, 
lamination stack length and gear ratios permit a wide variation in 
power and speed without modification of the package. Variations 
in positioning and indicating are possible by change of gear ratios 
in auxiliary gear box. 

Mounting bracket and AN receptacle can be located in various 
positions on the container to provide additional flexibility. 


ELECTRICAL ENGINEERING AND MANUFACTURING CORP, 


4612 WEST JEFFERSON BOULEVARD * LOS ANGELES 16, CALIFORNIA 





FORGINGS 


It's wise to specify Ritco Bright 
Finish Drop Forgings when accu- 
rate parts of topmost strength are 
required. These forgings are pro- 
duced to your blueprint in steel 
or non-ferrous metals, in weights 
from 1 4 Ib. to 15 lbs. They're 
smooth and flash-free, require a 
minimum of machining before 
assembly into your product. 


Come to RITCO for drop forg- 


SOLVE RETAINING 
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Retaining Rings 


With Spirolox you are assured of 
quick, easy installation and removal 
of the retaining ring. As illustrated 
by this installation on a tube-cutter 
assembly, Spirolox is inserted in a 
jiffy, removed with a flip of a screw- 
driver. No special tools needed. 


Simplified, trouble-free solutions to 
retaining problems like this are pos- 


sible because of extraordinary Spiro- 
lox flexibility and conformability. 
Unique two-turn construction lets 
you spiral-in a Spirolox ring quickly 
and easily. Complete elimination of 
lugs or projections, breaks or gaps, 
provides uniform shoulder which 
conforms 100% to 

diameter of groove. 


ings, special fasteners, and fin- 
ished bolts with regular or heavy 
heads. We also offer complete 


FREE DATA BULLETIN :ells how you can solve 
toughest retaining problems with SPIROLOX— «send 
for your copy! Ramsey Corporation, St. Louis 8, 
"m a subsidiary ‘of Thompson Products, Inc. 


U. S. Pat. No. 
2,450,425 and 
Foreign Pats. 
Other Pats. Pend. 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


facilities for finishing—machining 
and grinding. Estimates gladly 


submitted. Rhode and Too 
Tice 148 West River Street, 
Providence 1, Rhode Island 


DESIGN 
PROBLEMS | 
BOTHERING 
YOU? 


~ ease + 


requently it is possible to eliminate the problems 

in a new design by specifying a MERCURY 
clutch. Operating thru hydraulic pressure and centri- 
figal force, MERCURY clutches assure 


e The automatic controlled application of torque 
to the driven load 
e High starting torque—eliminating “overpowering” 
e Smooth load pick-up without grab or chatter 
e Reduced starting current demand 


On all electric or gas driven equipment— put your 
clutch problems up to men who know clutches best— 
MERCURY engineers. 


Write today for full information. 





Mercury Clutch Division 
AUTOMATIC STEEL PRODUCTS, INC. 


CANTON 6, OHIO 


EXCLUSIVE NEW ENGLAND REPRESENTATIVES 
FOR CLEVELAND CAP SCREWS 


* SERVING AMERICAN INDUSTRY SINCE 1834 * 
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It has to he accurate @ Since welded tubing is formed from flat strip, the 
wall thickness must be uniform throughout. This 

advantage is so well recognized that tolerances for 

wall eccentricity are-not commonly included in speci- 


ft’ welded tubing ‘or: 


Brainard welded steel tubing is an economical 
structural material, and it offers many such physical 
advantages. Can it cut costs or reduce weight in your 
product designs? For complete information write 
Brainard Steel Division, Dept.GG-8,Griswold Street, 
Warren, Ohio. An integrated producer; offices through- 
out the U. S. 


WELDED STEEL TUBING 
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| Amono Duro TEM 


When an order is accepted the obligation to 
supply the commodity as stated in the contract 
is routine. But every purchaser knows that 
there are many other and additional services 
that the seller can render which serve the con- 
venience and interests of the customers. 


Along with every order accepted by the 


Bunting organization is also accepted the obli- 


gation to cooperate with the customer as well 
as to deliver the items as specified. 


Ask any Bunting customer. 
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Rolling Spring 
Principle 


Prestressed Spring 
Principle 
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aa SNAP ACTIO — Inthe complete Acro-Mu line 
sts. N NT there can be found every con- 
7 ZAVA WN N ceivable type, size and rating 
in miniature precision snap action 
switches. There are over 7000 specifications to choose from. 
And since Acro makes more types of standard switches than 
anyone else, you can probably find the switch you need fox 
your particular application right in our catalog. If not, our 
skilled engineers will gladly work with you to develop it 

economically. 

WITCHES We have recently completed an expansion and moderni- 
AL $ zation program at our plant in Columbus. Further expansion 
is underway in our construction of the world’s most modern 
precision switch plant. We are ready to serve you from the 
biggest line of precision, miniature snap action switches, 


made to the highest quality standards. 
aie Write today for up-to-date catalogs. 


ACRO MANUFACTURING COMPANY 


COLUMBUS 16, OHIO 


COIN SWITCHES, OPEN BLADES, PHENOLIC ENCLOSED, METAL CLAD. MINIATURES, HIGH VOLTAGE, D. C. PUSH BUTTON, PANEL MOUNTS 
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TAKEN OFF-PUT BACK-BUTTONED TIGHT 


LOCKS TIGHT WITH A QUARTER TURN 


IN CANADA A.T.R. ARMSTRONG CO., 50 ST. CLAIR AVE., WEST, TORONTO 
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For Parts that must be 


FASTENERS 


Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
reasons. 

Vibration and shock can't loosen a Lion Fastener. Even 
an inexperienced service man can't replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it. 

Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs. 
Write today for demonstration kit and application data. 


TYPICAL APPLICATIONS: INSPECTION 
PLATES « COWLING * ELECTRICAL 
PANELS + CABINETS » DUCTWORK 


Qe. (A^, 


Free DEMONSTRATION KIT contains 


sample Lion Fasteners to help you visualize f 
their adaptability to your product. Write on f 
your company letterhead. No obligation. 


FASTENERS, INC. 


300 Main St., Honeoye Falls, N. Y. 


CLUTCHES 


b y 


ROCKFORD 


| Provides Mechanized "Muscles" 
for Pipe Threading Jobs 


Much of the manual labor has been taken out 
of pipe threading by the Toledo Pipe Threading 
machine shown above. And ROCKFORD 
Pullmore CLUTCHES help it handle this oper- 
| ation much faster and better than previous cutters, 
Let ROCKFORD help modemize the power 
transmission control design for your next model. 





ROCKFORD CLUTCH DIVISION ..’...".;. 
209 Catherine Street, Rockford, Illinois, U.S. A. 


NEW CYLINDER TIME DELAY CONTROL SWITCH 
INCREASES 


APPLICATION ... 
WIDENS USE OF 
CYLINDER 


Pneu-Trol Time Delay Switches provide inde- 
pendent hydraulically controlled adjustable 
time dwell between 1⁄4 and 60 seconds in 
20 to 1 ratios. Readily mounted on ma- 
chine for cylinder dwell at a positive stop. 
Compactly designed—a simplified low cost 
answer to electrical time dwell control of 
any air or hydraulically operated machine 
movement such as press work, burnishing, 
m» quenching, metal-cutting, etc. 
Ideal for automatic feeders. — 
Dimensions: 44%" wide; 23$'' high; 1-7/16" 
deep. Overall height 414". 


=, mw 
E B oller 
[9— 3 
Type LD 


o | Downthrust 


SWITCH MOUNTED TO PROVIDE 
DWELL AT END OF POWER STROKE 


Write for descriptive literature and 
complete details. 


PNEU-TROL DEVICES, INC. 
1430 N- Keating Ave. Chicago 51, Illinois 
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Mclouth 


STAINLESS 


For the product you make 
today and the product you 
plan for tomorrow. 


McLouty Stee. Corporation 
DETROIT, MICHIGAN 
Manufacturers of Stainless and Carbon Steels 








i ACEC 


OUTSTANDING DYNAMIC 
BALANCE 


ACEC Motors are dynamically balanced far in 
excess of NEMA standards at no extra cost. Maxi- 
mum amplitude of vibration of ACEC Motors 
measured according to NEMA-MGI-4.21 (Oct. 
1949) specification. 





Location of 3 HP 5 HP 
Measurement 1800 RPM 1800 RPM 
Pulley End Bearing 

Housing: 
Horizontal Amplitude 0.00035 0.00025 
$ Vertical Amplitude 0.00025 0.00025 
ecce All other parts of Motor 0.00020 0.00015 

to 

0.00020 


NEMA (MGI-4.20) Recommended Standard 


| Frame Sizes Amplitude in Inches 
| 203-254 0.00100 
| 284-364 0.00150 
| , 365-505 0.00200 





THESE QUALITY + FEATURES SHOW WHY 
ACEC MOTORS DELIVER BETTER PERFORMANCE 


Dynamic balancing far in excess of NEMA Standards, as shown strictly to NEMA Frames and Specifications by one of the 
above, practically eliminates vibration. Equal loa‘ distribution world’s largest electrical manufacturers, they are available 
on bearings obtained in ACEC design greatly prolong life of in a wide variety of types from 300 ACEC Distributors and 
these bearings—assures a longer lasting, smoother running Service Shops across the nation. 

motor at no extra cost to you. No matter what your motor requirements, it will pay you to 
Tightly sealed bearing enclosures keep lubricant in and dirtand investigate ACEC’s top-level performance at lower prices by 
foreign particles out. ACEC motors operate at any angle. writing to the addresses listed below. 

Rounded stator slots top and bottom assure tighter fitting stator 
windings—eliminate voids that collect dirt and moisture, 
shorten insulation life. 


"Baked-on" insulation. Oven-dried polyvinylacetal insulated 
windings receive two additional coats of "baked-on" plastic 
insulating varnish for maximum dielectric strength. 

Simple, rigid assembly results from cast iron frame and end 


shields and use of 4 through-bolts with 8 nuts. End shields can 
be removed without disturbing bearings on shaft. 


Rigid quality control maintains quality of materials used in 
ACEC motors within the narrowest limits. Every motor re- 
ceives thorough testing—carries a factory guarantee. 

ACEC Motors offer these and many other quality features, 
yet they're priced below most other motors. Manufactured 


Open Drip Proof 
ACEC MOTOR 





BELGIAN ELECTRIC. SALES C( 


EM XT TIED 


Plaza 8-3105 
— rm 
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PIPE WASHING 
EQUIPMENT 


Rising costs—delivery—are they affecting the quality of your finished product? 
If pressure control is a vital part of its operation, make sure the 

valve selected is a CASH-ACME. If you do not find the 

specified valve required, lec CASH-ACME's staff of 

— engineers study your problem and make their 
recommendation. There is no obligation. 


Mail the coupon below with a brief outline of 


your installation requirements. A free 
booklet or catalog on request. 


CONCRETE 


SEPARATOR 
PARTS WASHER 
FOR DAIRY 


ATTACH TO YOUR LETTERHEAD 


A. W. Cash Valve Manufacturing Corp., 
6662 E. Wabash Avenue 
Decatur, Illinois 


[] Please send me your free booklet. 


«LLL SILENT SENTINEL 


utomatic halves 


NAME 

FIRM 

ADDRESS — 
CiTy. — -STATE 


To save time may we suggest a brief outline of your require- 
ments be mailed with this coupon. 


A. W. CASH VALVE MFG. CORP. 
6662 E. Wabash Avenue ¢ Decatur, Illinois 


gemm————  — — 
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Marion-built power shovels must 
stand up to the most rugged kind 
of work . . . and demand the 
closest attention to every design 
feature that will keep them pro- 
ductively on the job. In our con- 
stant search for ways to make 
Marion shovels still better, | know 
of no other publication in which 
we find so many useful design 
ideas and component sugges- 
tions as in Product Engineering. 


Hii 


Adrien F. Busick, Jr. 
Vice President of Engineering 
Marion Power Shovel Company 


THE MEN WHO DESIGN 
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He Designs Power Shovels 


HE READS PRODUCT ENGINEERING 


. . . and when you want the interest and attention of 
design-engineering leaders everywhere in industry, you 
concentrate your advertising in Product Engineering 


You concentrate your advertising here because this is the only design-engineering 
magazine that delivers 24,000 ABC-audited, paid subscribers . . . . and has the 
editorial leadership which attracts such a self-elected, management-concentrated, 
steadily growing audience of product-design engineers. 


Over 800 advertisers and their agencies know how much sales power is 
generated by Product Engineering's exclusive combination of editorial and paid- 
circulation leadership. Every year, they invest far more advertising pages and 
dollars in Product Engineering than are entrusted to any other design publication. 


In 1952, Product Engineering carried 1,330 more advertising pages than any 
other design publication. Among America's leading agencies, the preference for 
Product Engineering was equally decisive. Of the 50 agencies that placed the most 
advertising pages in business and industrial magazines last year, every one that 


placed space in the design-engineering field used Product Engineering to sell its 
clients’ products. 


Very clearly, when you want more business in the $26-billion Original Equip- 
ment Market, Product Engineering offers you the proved advertising values of 
leadership and outstanding advertiser acceptance. Our nearest representative 
will be glad to give you all the reascns why. 


A McGraw-Hill Publication 


McGraw-Hill Building, New York 36 
DISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicago 11 
Cincinnati 8 * Cleveland 15 * Dallas 1 * Detroit 26 


Los Angeles 17 * New York 36 * Philadelphia 3 
Pittsburgh 22 * San Francisco 4 


D 


AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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It may seem like kids’ stuff to you - 


but it requires a high standard of precision die 
casting to produce this aluminum furniture 


DIE-CASTING MACHINES 
PECO School desks and chairs, light, strong, comfortable, are made in thou- 


sands to-day by the Educational Supply Association, using PECO Die- 
Casters in their production. PECO Die-Casting Machines represent the 
finest result of technical design, embodying, amongst other characteristic 
features, electrical control which covers every movement of the cycle. 


Full description in leaflets, available on request. 


THE PROJECTILE & ENGINEERING COMPANY LTD. 
ACRE STREET, BATTERSEA, LONDON, ENGLAND S.W.8 


Telephone: Macaulay 1212 Telegrams: “Profectus, Claproad, London” 


Cables: Profectus London 


gKI 
$i -section unit 


E. — ACTUAL size! 
0t air & hydraulic cylinders ANTI -BACKLASH, 


fluid shut-off MINIATURE SPEED CN 
diaphragm operated CHANGERS WITH 
equipment HOBBED GEARS! 


coolant control 


| BRON, PD», 


"M" SERIES pilot-operated 
Skinner Valves have extremely fast action, 
end large capacity on air, inert gas and 
liquid applications. All internal metal parts 
are stainless steel or brass. Soft seals pre- 


ANTI-BACKLASH Metron Miniature @ STANDARD RATIOS 
Speed Changers are equipped with from 10/9 to 531,441/1. 


vent leakage — operate in any position — 
rubber coated, nylon fabric diaphragm for 
long life — port size 4" or %", orifice %” 

— power consumption, 10 watts — contin- 
vous duty. 


M2 is two-way, normally closed, 5 to 
150 p.s.i., weight 3 ibs. M3 is three- 
way, normally closed, normally open, or 
directional flow, 20 to 150 p.s.i., weight 
3% Ibs. 


precision-hobbed, case-hardened steel 
gears ... Ideal for use in precision 
instruments, counting devices, regu- 
lators, controls and other equipment 
requiring high accuracy in small, light 
weight fixed-ratio speed changing. 
Anti-backlash is obtained by spring- 
loading parallel gear trains against 
each other, so that backlash is taken 
up continuously. Write for Bulletin 
No. 100, containing full specifications 
and prices. 


@ COMPACT! 

Only 1.050" diometer; 
single-section types only 
3 1/16" overoll! 


@ STAINLESS STEEL 
ball-bearing drive shafts, 
permanently lubricoted. 
@ SPEEDS 

up to 10,000 RPM on 
high-speed shoft! 

@ PROMPT DELIVERY 
on oll Standard Ratios. 


METRON INSTRUMENT CO. 
144 Lincoln Street Denver 9, Colorado 
Ask for data on other Metron Miniature Components. 


CTRI TII, Melron MAKERS OF INSTRUMENTS 
JE SKINNER CHUCK COMPANY BY OTU ron PRECISION MEASUREMENT 


114 Edgewood Avenue, New Britain, Connecticut 


Write for Bulletins No. 493 & 494 
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Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN's 
unique built-in comb construction cleans the 
strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno's exclusive combing 
operation cleans thoroughly 
— without stopping flow. 


FILTERING AREA IS COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 
periodically. 


€ AUTO-KLEAN's permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 


free service. 


€ AUTO-KLEAN is adaptable to any fluid-flow system. 


* From acids to tar . 


. . if you can pump it, Cuno can 


SINGLE-STRAINER 
FLUID PROTECTION 
... WITH AUTO-KLEAN 


Continuously cleanable AUTO-KLEAN 


eliminates need for stand-by strainers 


Design engineers everywhere 
are increasing their products’ sales 
potential by incorporating 
streamlined AUTO-KLEAN strainers 
in their new products. Here are 
some of the reasons why: 

l. The low pressure drop oper- 
ation of the AUTO-KLEAN allows 
full-flow service on gravity, low 
pressure, high pressure or suction 
lines—with no loss in operating 
efficiency. AUTO-KLEAN's compact 
construction provides this contin- 
uous, full-flow protection in space 
which would limit ordinary filters 
to by-pass service. 

2. Cuno’s exclusive ‘‘comb- 
clean" action provides complete 
cleaning of the filter element— 
without stopping fluid flow. Thus, 
there’s no need for providing a 
stand-by strainer. 

3. AUTO-KLEAN’s fixed-space 
metal dises will remove all solids 
larger than the specified disc spac- 
ing-—from .0035" up to .062". 

4, AUTO-KLEAN’s all-metal filter 
element is permanent—lasts 
as long as the machine on which 
it’s installed. 

Follow the lead of the big names 
in industry and build AUTO-KLEAN 
into your equipment—it’s good 
design, and good business. Write 
now for more information. 


Cuno Engineering Corporation 
Dept.308A South Vine Street, Meriden, Conn. 


filter it. Capacities range from one gallon per hour to 


Please send me free bulletin on Cuno AUTO- | 
15,000 gallons per minute. 


KLEAN for 


AUTO-KLEAN (disc-type) * WCRO KLEAN (fibre cortridge) * FLO-KLEAN (wire-wound) 
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«He never was much for letter- 
writing when he was in college. 
But he must know how anxious 
Mother and I are . . . now that he’s 
off in Korea. Haven’t heard from 
him in six weeks. Of course, they 
say ‘no news is good news’ . . . but 
I wonder. Maybe he can't write... 
because . . . maybe he's in a hos- 
pital somewhere. And maybe he 
needs blood. I don’t know... but 


I’m not taking any chances. That’s 
why I’m giving blood.” 
a * 

Yes, all kinds of people give blood 
—for all kinds of reasons. But 
whatever your reason, this you can 
be sure of: Whether your blood 
goes to a combat area, a local hos- 
pital, or for Civil Defense needs— 
this priceless, painless gift will 
some day save an American life! 


Give Blood Now 


CALL YOUR RED CROSS TODAY! 
NATIONAL BLOOD PROGRAM 


Business Executives! 
Vv Check These Questions! 


If you can answer **yes" to most of them, 
you—and your company—are doing a 
needed job forthe National Blood Program. 


Have you given your employees 
time off to make blood donations? 


Has your company given any rec- 
ognition to donors? 


Do you have a Blood Donor Honor 
Roll in your company? 


Have you arranged to have a Blood- 
mobile make regular visits? 


Has your management endorsed 
the local Blood Donor Program? 


Have you informed employees of 
your company’s plan of co- 
operation? 


Was information given through 
Plant Bulletin or House Magazine? 


Have you conducted a Donor 
Pledge Campaign in your company? 


Have you set up a list of volunteers 
so that efficient plans can be made 
for scheduling donors? 


Remember, as long as a single pint of blood 
may mean the difference between life and 
death for any American . . . the need for 
blood is urgent! 
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In many a product . . . on many a pro- 
duction line . . . Gerotor hydraulic pumps 
have proved to be the one sought-for 
element, the one most efficient answer 
to an engineer's problem. 


— ^n 


E 
| — 
solve both with... 
|. — 


AET TS 


INET Cea TT 


Chances are that a Gerotor can fit into 
your picture, too. Eleven standard pump 
sizes .. . plain, base or flange mountings 
. « « for pressures up to 1200 p.s.i. con- 
tinuous, 1500 intermittent. 


GEROTOR MAY CORPORATION, BALTIMORE 3, MARYLAND 
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cere TO HOLD NUTS! | STRAIN 


GAGE 
TRANS- 


No Problem At All With... | DUGERS 


WUNDILAIND For Measurement 
and Control 
a 
Weldin g Nuts This 28-page Special Editorial 


Report from our November 1952 
issue will give you the most up- 
to-date details on strain gages 
and this design tool’s great 
versatility. 





The first of five sections in 
this special report covers the 
two classes of gage—bonded and 
unbonded, types of bridge cir- 
cuit, amplifying and recording 
equipment and the systems 
combining these components. 
The four remaining sections 
take up the different types of 
transducers designed specifically 
for measuring pressure, flow, 
weight and displacement. Case 
histories follow each transducer 

| section to illustrate some of the 
With Midland Welding Nuts pre-mounted* in |f| more unusual applications for 


ó * | $| strain gage transducers. 
inaccessible places, there is no need to hold the | 
nuts while attaching other parts. 


*THIS IS ALL YOU DO — Just insert collar of Midland | 
Welding Nut in hole for bolt or screw, resistance weld | j| READER SERVICE 
the Nut in place, and the Nut is there for the life of the — 
job. Nuts can be fed automatically to the resistance welder. 


Write for facts about tbese better connections at less cost. | Product 


Copies available at 35 cents each. 


6660 Mt. Elliott Ave. . Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 


The MIDLAND STEEL PRODUCTS COMPANY Engineering 
| 


McGraw-Hill Building | 
Manufacturers of | New York 36, N. Y. 


AUTOMOBILE AND AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
TRUCK FRAMES POWER BRAKES DOOR CONTROLS 
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Asbestos cannot carbonize. 
That's why all U. S. Motors are 
asbestos-protected. Life of a motor 


is proportional to the life of the insulation protecting its windings. 


— 
— — 
— 
— 
Ps 


In U. S. Motors wires are insulated with asbestos to forever 
protect them against heat. The exclusive process of insulating 
U. S. Motors with asbestos insures years of extra motor life- 


and protection against burn-outs. 


U.S. MOTORS ASBESTOS-PROTECTED 









INSTALL 


ASBESTOS 
PROTECTED 
MOTORS 










i 


STEP a 













WINDINGS GIVEN MULTIPLE TREATMENT 


Step by step, everlasting endurance is built into every U.S. 
motor by use of asbestos, the only natural fibrous element that 
cannot carbonize. Four progressive treatments of asbestic 
compounds are applied plus oven-baking, as follows: 


STEP 1 — Synthetic insulated wire wound into coils and inserted 
in slots lined with sheet asbestos. 


STEP 2 — Complete stator is submerged in liquid asbestos 
insulating compound while pulsating current vibrates wires; 
then baked. A second dip and further baking follows. 


STEP 3 — Plastic asbestos compound is sprayed between and 
over all end turns, then baked to harden throughout. 


STEP 4 — Final spray seals pores; after fourth bake the surface 
contour is smooth. 


U.S. ELECTRICAL MOTORS. Inc. 


PACIFIC PLANT: Los Angeles 54, Calif. ATLANTIC PLANT: Milford, Conn. 


U. S. Electrical Motors Inc. 
Box 2058, Los Angeles 54, Calif. or Milford, Conn. 


Send your new Bulletin illustrating ond describing U. S 


Asbestos-Protected Motors. | Also General Bulletin. [ ] Atlonto 3, Go.; Bokersfield, Colif ; Boston 16, Mass.; Chicago B, IIl.; Cincinnati 16, Ohio; 
Clevelond 14, Ohio; Dollos 9, Texas; Detroit 2, Mich.; Fresno !, Calif ; Houston 4, Texos; 

NAME Indionopolis 4, Ind.; Milwoukee 2, Wisc.; Minneapolis 2, Minn.; New York City 6, N. Y.; 
Philodelphio 2, Po.; Pittsburgh 2, Pa; San Francisco 7, Calif; Seattle 4, Wash 

COMPANY Soles and Service offices in all principal cities 

ADDRESS 





CITY ZONE STATE 





EEF EEEE HEH piii 


2 Mesh .063” 3 Mesh .041” 3 Mesh .054” 4 Mesh .063” 
76.4% Open Area 76.7% Open Area 70.1% Open Area 56.0% Open Area 


CALL CHASE 


4 Mesh .047" 5 Mesh .041" 8 Mesh .028" 12 Mesh .023” 
65.9% Open Area 63.2% Open Area 60.2% Open Area 51.8% Open Area 


FOR INDUSTRIAL WIRE CLOTH 


EEWRNWÜÉMENENENENAN 
PROPER EEE EERE EERE SE SE 
PPPS EP 
POPE PETE 
3 


14 Mesh .020" 18 Mesh .017" 24 Mesh .0135" 50 x 40 Mesh .009” 
51.0% Open Area 48.3% Open Area 45.8% Open Area 35.7% Open Area 


IN BRASS AND COPPER 


From coarse wire cloth for window or door 

grilles... right down to extra-fine mesh for 

food preparation, call Chase. 

Double crimped wires of Chase Wire Cloth e 


keep openings square and true...mesh uni- 


form. It is woven in a mill which specializes BRASS & COPPER 


in weaving brass, copper and copper-alloy 

wire cloth. The result is quality. — 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
The Nation's Headquarters for Brass & Copper 

For information on the size and type wire ant Gen wast 

cloth you need, send for free book or call —_ one fee 


Baltimora Cleveland Houston 
your nearest Chase warehouse. Boston Dalias Indianapoi: s 
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3 new FASTAX CAMERAS 





Continuing the Wollensak 
policy of developing finer 
cameras and accessories to 
fill the requirements for 
more complete high-speed 
instrumentation Wollensak 
has produced these larger 
film capacity FASTAX high- 
speed cameras. Now for the 
first time longer continuous 
motion studies are possible 
with one camera. 


The 8mm FAsTAx has a 
maximum speed range of 
12,000 pictures per second 
... the 16mm Fastrax, 6,000 
pictures per second . . . the 
35mm FasTAK, 2,500 pic- 
tures per second. These speeds prevail when cam- 
eras are operated on 130 volts without a “goose.” 


NOW AVAILABLE 
HIGH-SPEED CAMERA LENSES 


Complete line of FAstax Raptar lenses in focal 
lengths up to 80” available for high-speed cameras. 


WRITE WOLLENSAK FOR INFORMATION OR SERVICE 


* RAPTAR 
* RAPAX 


* FASTAX 
* MIRROTEL 


OPTICAL COMPANY ROCHESTER, N.Y 
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... for the first time in Industry 
A BALL BEARING BUSHING 


for applications in limited space 



















A NEW Anti-friction Bearing 
that: 


. improves performance at low cost. 


. provides maximum capacity in 
limited space . . . only 1⁄4” sec- 
tion height. 


increases life of equipment with- 
out imposing weight, space and 
cost burdens. 





. provides lubrication without mak- 
ing it a problem for designer or 
user. 


Write for folder giving sizes and 
load-speed ratings. 






Ask our Engineering Department s 
for its advice and assistance on £ 
your problems. fa 


SPLIT 
BALLBEARING 
CORP. 


| LEBANON, NEW HAMPSHIRE 





Á RUTHMAN 


| GUSHER 
_COOFANT PUMP 





lilustrated is a Barber- 
Colman 14-15 Hobbing Machine 
Equipped with a Gusher Coolant Pump. 





| Every Gusher is specifically designed to give you long 

| trouble-free service. 

| The rotating assembly is electronically balanced to elimi- 

| nate vibration and wear. There’s no metal-to-metal 

| contact within the pump. 
The overall construction is extremely simple with fewer 

moving parts. 

| Wear and maintenance costs are cut to a minimum, 
I 


Write us today for catalog. 
ACHINERY 60. 


Cincinnati, Ohio 


THE RUTHMAN 


1818 Reading Road 
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Facts about 
HELI-COIL inserts 
you should know 


What they are 
Heli-Coil* screw thread inserts are pre- 
cision formed coils of stainless anl or 
pou bronze wire. Wound into tap. 

oles, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength. 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem- 
blies requiring Class 3, 3B, 2 or 2B fits. 
W bat tbey are for 

AS ORIGINAL COMPONENTS: Heli- 

Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
en conventional tapped holes are dam- 
aged in ge restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase in 
screw size and no tell-tale signs of rework. 


FOR SPEEDY REPAIRS: When tapped 
threads wear, strip or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining —no oversize screws. 


How they work 


Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal wood or plastic. 


No other method is so simple, 
effective and practical. 


W bat they do for you 
Heli-Coil inserts save money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) by 
rs use of cap screws, instead of 
ts and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Heli- 
Coil inserts protect your product from 
thread wear, galling and stripping for 
life in every kind of metal, in plastics or 
. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coil inserts improve 
the end product, cut rejects, salvage 

threading errors. 

Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
fight on your production line. Write to- 
day! Complete information and engi- 
neering data is available in the Heli-Coil 

catalog. Use Coupon! 
*Reg. U.S. Pat. Off. 


Approved for All Military 
and Industrial Uses 
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How to 
save 


headaches 
in fastenings 


Lend an ear to the many successes 
with tapped threads where stripping, 
wear, cross-threading and corrosion 
used to occur. 


Open your eyes to the surest way to 
end thread problems forever — Heli- 
Coil* Screw Thread Inserts. This 
armored protection is simple to add 
— costs little — never fails. 


Tell us about your products and we 
will show you how to add lasting 
protection against thread 

problems right on your 

production lines. 


MHI M inserts are ea 


formed stainless steel or phosphor bronze wire coils 
that add strength to screw threads in any material — 
especially in light metals and plastics. The result — an 
improved product — usually at reduced production cost. 


Write now for FREE samples and complete 
tecbnical data. 
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HELI-COIL CORPORATION 


148 SHELTER ROCK LANE, DANBURY, CONN. 
C Send Free samples and Handbook No. 652, a complete design 
manual. 


C Send Free samples and put my name on list to receive “Heli-Call,” 
case history periodcal. 


ee 
COMPANY 
ADDRE 


QUE LL omm opi miS AMNEM 7[Wk 





Design Electronic Controls for RELIABILITY IN SERVICE 
ELE ale with Alden Components for PLUG-IN UNIT CONSTRUCTION 


d |f ap |f d Be sure your Engineers are working with the Alden Handbook of plug-in unit design. Presents 
0 U C * complete line of basic components of tremendous flexibility for adapting your equipment to plug-in 
construction. 
Wül HIT: dd be Unitize your circuitry in compact vertical planes 


e using Alden Terminal Card a System. 


z UMPER STRIP 
PREPUNCHED TER* MINIATURE liminates wiring 
MINAL MTG. CARD’ TERMINALS for common circuits 


You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip ged 
Sockets staked to accommodate any circuitry — making complete units ready for housin, 
Components snap into unique Alden Terminals, are held ready for soldering. 


To mount this vertical cireuitry, ALDEN PLUG-IN PACKAGES AND 
‘SIS give tremendous variety with standard components 4 SIZES: 


4 9h 
Sm an 
8 20-PIN 
->+ + 


t ALDEN 
e 9 "ou BASIC CHASSIS : p, ow 
Alden components provide standard plug-in or slide-in housings—with spares, your circuits become units replaceable in 30 seconds, 


Give chassis easily traceable interconnects and 30-second 
* replacement with ALDEN SERVE-A-UNIT KIT 


IT'S AS SIMPLE AS THIS Arrange Alden Side Rails (1) GIVING YOU !) Chassis that plugs ia, locks and ejects 
and Alden Lock Frame (2) with half turn of the wrist. 2) leads so beautifully 
to suit your chassis. Alden organized, accessible and identified that non-technical 
Serve-A-Unit Locks (3) personnel can service. 
mount in your chassis to en- 
gage pre-punched holes in 
A" Lock Frame (2) to 
pil draw in, lock or eject. 

Ld Alden Back Connec- 
tors (4) in orderly row on 


* Alden Lock Frame. Mount mE E 
mating Alden Back Connec- 1 2 
PLAST ISOL tors on your Chassis. — —— ⏑⏑ 8 
= ALDEN BACK m > 
CONNECTORS lor © 
INSULA T ION 4. Assign to each unit ALDEN SENSING ELEMENTS — to spot trouble instantly: 


. € MINIATURE MINIATURE MINIATURE 
for Molding, Extruding o TEST JACK e INDICATING a INDICATING, 

or Dipping can be | 135 N. Main $1, Brockton 64, Mass. mn S — 
specifically compounded to 2 — 


Ste te eke ae cj 


produce these advantages: WE 


€ Ease of molding or coating — 
inexpensive molds or equipment 
required 


€ Good aging properties under nor- 
mal operating temperatures 


€ Low temperature flexibility 
€ Good ovtdoor dvrability 
@ Resists most acids and alkalis 





€ Good flame resistance 


@ Resistance to oil and grease 


Whatever you manufacture, from 
spaghetti wiring to circuit-breaker 
panels, Stanley chemists can form- 
ulate a vinyl plastisol to meet your 
most exacting insulation require- 
ments. For specific information 
write today to the Stanley Chemical 
Co., 82 Berlin St., East Berlin, Conn. 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 


tips on how to read more profitably. Write for the 
STAN LEY “WHY and HOW booklet.” 


CHEMICAL 


LACQUERS JAPANS SYMTHETICS &£MAMALTÉ 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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SERVICE METALS 


Riverside Alloys have been rendering distinguished service to 

industry for more than a century. From the exacting trade of 

the watch-maker, they have spread to include most users of 

non-ferrous metals. NU 

You'll like the strict uniformity of Riverside Alloys, whether a Q | V t R $ | D t 
in sheet, strip, rod, wire, blanks, circles and in their principal a 

compositions of phosphor bronze, nickel silver, cupro nickel, —— ALLOYS 
and beryllium copper. 

Our free Riverside Handbook will guide you in specifying, and 

our metallurgists are available for consulting with yours. River- 

side Alloys are Industry’s Allies. The Riverside Metal Company, 

Riverside, N. J. Branches in principal cities. 


Free pocket-size 
Alloy Handbook. 
Your reference 
and guide to Al. 
loy specifications. 
Write today. 
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| ae — — ENGIN m 
Solenoids — 


A secure future, exceptional op- 

portunities for advancement, and 

a high starting salary await you 

at Faircuitp. We have openings 

right now for qualified engineers 

and designers in all phases of air- 

craft manufacturing; we need T. H. Beck, Mana- 
top-notch men to help us in our E of Engineering. 
long-range military program: ud 
turning out the famous C-119 years in the avia. 
Flying Boxcar and other projects tion and related in- 
for the U.S. Air Force. dustries. 


FAIRCHILD provides paid vaca- 
tions and liberal health and life 
insurance coverage. We work a x 
5-day, 40-hour week as a base. ) 
Premium is paid when longer 


work week is scheduled. 


AS TA SELECTED AND ENGINEERED i iii 


— AE FAIRCHILD raat Divisio 


TO INSURE TROUBLE-FREE PERFORMANCE HAGERSTOWN, MARYLAND 


ASCO designs and manufactures an extensive line 
of AC and DC Solenoids for use with machine tools, 
conveyor systems, and all types of automatic ma- 
chinery. If one of the many standard ASCO Solenoids 
will not serve you, our engineers will work out a 
special design for your requirements. 


TYPICAL EXAMPLES: * | || Coming in November . . . 


— 
—— 


— B. | The Annual 

t| ASCO DC Solenoid—a tapered ag! 

E , tapered stub, e aad 

b — — OE HANDBOOK of Product Design 
i long, 2" wide, 129/32” high. 

Available for s r 

| ean, tee — — | for 1954 

t from 1% to 11 pounds. ] 

You and all other Product Engineering sub- 
scribers will find the HANDBOOK for 1954 even 
bigger, more valuable, and handier to use than 

the widely acclaimed HANDBOOK for 1953. 

ASCO AC Solenoid for 110 to 440 volts; 

ius Wu Meam d X AuP DE "cue cA — 
|; maximum of 5 Ibs. 4 oz. at O stroke. Over- service to you will present a wealth of timely 

all size: 3” long, 1?!/32” wide, 2” high. p | | design-engineering data that is again being 
\ selected for its enduring value. 


As before, the HANDBOOK will come to you 


Solenoids are only part of the wide with your regular subscription, at no extra cost. 


range of Electromagnetic Controls 
and Solenoid Valves manufactured 
by ASCO—Headquarters for Electro- 


magnetic Controls. | Product Engineering 
Write for literature. 330 West 42nd St. 


Automatic Switch C Oo. New York 36, N. Y. 


385 LAKESIDE AVENUE - ORANGE. NEW JERSEY 
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You can trust your 
tough lubrication job to 
WEBSTER PUMPS 


" CA COMPLETE LINE 
OF GEAR-TYPE 
HYDRAULIC PUMPS 
TO FILL A WIDE 
VARIETY OF 
APPLICATIONS 


Webster Pumps chosen to furnish lubrication 
for the Jaeger Air Plus Compressor 


€ The Jaeger Machine Company's Model 250 Air Plus 
Compressor is designed to "stand the gaff" of severe 
conditions—for example, the exploration operation 
shown above. Here, because of difficulty in obtaining 
water for mudding shot holes, the Compressors are used 
to blow cuttings from 5” shot holes, drilled down from 
30 to 40 feet—and deliver 250 cu. ft. of air per minute 
at 100 lbs. pressure! 


@ WEBSTER Gear-Type Oil Hydraulic 


Pumps provide these Jaeger Compres- 
sors with dependable force-feed lubrica- V Exceptionally compact design. 
tion for this unusually tough operation. y Wide selection of porting locations 
... Here at WEBSTER ELECTRIC we and mounting methods. 

make a full line (90 models) of Gear- V Integral relief valve optional. 


Type Hydraulic Pumps from 10 gph. y 2 E Pci selected 
or qut operation. 


CHECK THESE FEATURES: 
| 


to 10 gpm., to operate at pressures up : 
to 1200 psi. at 3600 rpm. or less. Our snm duige to eceiitascu 


umps may be modified to special in- ' — — 
4 E 
- ws oen y P y Engineered and precision-built 


for economical performance. 
@ Need oil hydraulic pumps for lubri- y All materials carefully chosen} 
cating, oil circulating, filtering, transfer for durability. 
or quiet hydraulic power applications? Design permits use in pumping 
Consult us, without obligation. Mail V other liquids having a substantial 
coupon today. oil base. 


— JP. 8.1. 


— A.P. M. 





————— tll 





OIL HYDRAULICS DIVISION 


WEBSTER y] ELECTRIC 


RACINE lexw| WISCONSIN 


Pressure (approx.) — 
Pump Speed. ssi: 


Send me information on WEBSTER Hydraulic Pumps as checked: 
Capacity (approx.) 


Oil Hydraulics Division, Webster Electric Company 


Dept. PE-8, Racine, Wisconsin 

Name and Title 

Firm Name 

———— — —— 


“Where Quality is a Responsibility and Fair Dealing an Obligation” 


— pA P n" * LIP 
WEBSTER ELECTRI« )MPANY CINE, WISCONSIN e 


t 
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This is @ 36” Series F heavy duty engine lathe, one 
ef the fine precision machines produced by The 
Nebel Machine Tool Company of Cincinnati. A 
feature of this long bedded beauty is the power 
operated Rapid Traverse which moves the heavy 
apron quickly and surely in either direction at the 
flip ef a switch. 


like so mony other 

builders of fine machine 

tools Nebel called on Wesche to design and produce the 
torque motor that puts the power on the spot Where the 
power is needed. Specifications called for 3⁄4 h.p., 3 phase, 
60 cycle, 220/440 volt with a special mounting and special 
winding te provide the exact torque required. 

Wesche Special Motors begin where standard motors stop. 
Send for catalog outlining our custom motor service which 
includes data form for easy ordering of special motors. Write: 


THE B. A. WESCHE ELECTRIC CO. (Welco) 


1624 VINE STREET © CINCINNATI 10, OHIO 


Best handle... by far! 


* Rugged * No Rattle 
* Rust-proof 
* Built to Military 
Specifications 


Attention manufacturers of portable equipment, carry- 
ing cases, parts boxes, etc.! If your product requires 
side-carry handles, install the best—the Bendix-Friez 
handle. This superior handle was developed to meet 
strict military requirements for many specialized equip- 
ment uses. Ruggedly built of aluminum and stainless 
steel in a sturdy design, it knows no equal for long, faith- 
ful service. Can be riveted or welded to any kind of 
container . . . or depressed in the surface, if desired. 
Unique “snap-back” feature stops rattle from shock and 
vibration. Prompt attention to both large and small lot 
"n. orders. Try us today. 


"Bendix-Friez 


FOR FULL DETAILS, WRITE: 
FRIEZ INSTRUMENT DIVISION OF Bendix 


1336 Taylor Avenve, Baltimore 4, Maryland 


Aviation compensation 





may answer your 
Power Spring problem! 


For your products requiring flat-type power 
springs... you should look into the opportunity 

to improve performance and give longer operat- T 
ing life with use of Sandsteel “crosscurved” $ 
mainsprings. Becau:e of their concave-ccnvex : 
curvature they deliver DUAL POWER. . . smoo;her, 

more even release of energy ond longer run. 


FREE brochure on request 
— "Sandsteel Springs 
for Your Products." 


Dept. 82 


SANDSTEEL SPRING DIVISION $$ 


SANDVIK STEEL, INC. ^ 
145 HUDSON STREET, NEW YORK 13, N. Y. iM 


€» Lh 
e e 
. z ^ 1^ .:* 440 " 
F vig ei P JV n un^ I" ya, ba Bs th : 
PY ret -.€. SOM She o Ie 
LII J - 
n a — OA, $ " LR" a 
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Now you can select 
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— 
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» 


a 
pi 


ys for 


...and disregard fabrication difficulties 


When Haynes precision investment castings are speci- 
lied, the only consideration necessary in choosing alloys 
is the service they will give in operation. Virtually any 
alloy can be cast accurately by this method—even the 
cobalt-base and nickel-base super-alloys. 

The engineers who designed the J-34 turbojet engine 
took full advantage of this feature of precision castings. 
They selected four different alloys for the blades and 
vanes in this power plant—specifying the material best 
suited to each individual part. Because the blades in 
the turbine wheel are exposed to extremely high tem- 


peratures and stresses, they are made from Haynes 


HAYNES 


TRADE-MARK 


STELLITE alloys Nos. 23 and 31. For the compressor 
vanes, which are subjected to slightly less severe con- 
ditions, Type 347 stainless steel is used. The turbine 
nozzle vanes are cast from a special alloy made to meet 
the manufacturer’s requirements. 

In addition to speeding the production of accurate 
aircraft parts, HAYNEs precision castings have made 
possible marked savings in the production of machinery 
parts of all types. For tips on designing parts to be pro- 
duced by this method, write for the 12-page booklet, 


"Investment Castings." 


Foar different super-alloys team up to 
make the J-34 engine efficient and long- 
lived, despite the high temperatures and 


stresses involved in operation. 


— — — —— 


Haynes Stellite Company 

A Division of E 

Union Carbide and Carbon Corporation 
Vr: : 
General Offices and Works, Kokomo, Indiana 

Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York—San Francisco—Tulsa . 


“Haynes” and "Haynes Stellite” are trade-marks of Union Carbide and Carbon Corporation, 
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...an entirely new concept 
of jewel mounting Have you 


for shock protection TEMPERATURE PROBLEMS IN 
| BEARING APPLICATIONS? 


If you do, you can find real 


Tbe Cushion 
help on this subject—as on so 
Jewel many others—in your Annual 


HANDBOOK of Product Design 
for 1953. An —— I 
P Ya y detailed report in the 
4 Y ssem bl M BOOK explains an empirical for- 
- mula which enables the designer 
P Ps ⸗ Li SF, to specify speed, load, - —- 
$ y "Po. cation requirements so that the 
[ a /Á CL uz 2 LL P 7A TA bearing operating temperature 


will fall within safe limits. 


Every new edition of your An- 
nual HANDBOOK brings you a 
wealth of permanently useful 
data representing the significant 
developments of the year in the 
field of product-design engineer- 
ing. This data, painstakingly se- 
Resilient Cushion of silicone rubber will — —-—— ue 
— — — | publications here an road, 
fom 85°F mo 325 r, ares * B | | Specially edited for the HAND- 
BOOK—sometimes condensed, 
sometimes expanded, always 
fully illustrated by photos, 
graphs, and charts. The HAND- 
BOOK is completely indexed, and 
sectionalized into ten major clas- 
sifications for easy reference to 

Here is your answer to protection for the critical jewel assembly subject areas of particular inter- 
i d instruments that must withstand severe shock and un pn. Sonnan ans 
in meters and instru ing temperature of bearings 
vibration conditions. Tests* show that BIRD Cushion Jewel Assem- | | mentioned above, for example, is 


blies f ie A just one of many reports in the 

5 per = ae and are less subject to damage than convention iih esdten, Dosen Anaipels end 
ally mounted jewels. — Mechanical Parts, of the '53 
Actual assembly line tests show that damage to jewels through | | HANDBOOK. 


improper adjustments by inexperienced operators is practically 

eliminated when BIRD Cushion Jewel Assemblies are used. And n E ns e 
Cushion Jewels are not expensive to use — you can include them in Product Design for 1954, even 
your production for pennies extra, with the added advantage of bigger and more informative 


"protection" for your instruments under all conditions. — — e A — 


ima : edition will again come to you 

tl Cusbion jewels for sbock mounting as part of your regular subscrip- 
tional mounts, show that jewels that are cushion- tion to Product Engineering. 
mounted hove a better resistance to vibration. Shock 
tests of instruments using cushion assemblies indi- 
cote better performance and less damage suscepti- 
bility than instruments using conventionally mounted 
jewels. 





Perform better, 

provide ''protection'" 
Variable cushioning to suit 
different operating conditions 
Produced in any mounting 
to, specification 


he We wont to show you how BIRD Cushion Jewel 
Eliminotes domage by 


: : Assemblies can add shock protection to your instru- 
inexperienced assemblers ments. A request on your letterhead will bring 
Controls movement of jewel — 


i li complete information — or, send us specifications 
ne loose assemb "5 : and sizes of jewel bearings in your instruments 
Inexpensive shock-proofing for samples of Cushion Jewel Assemblies for test 
for any instrument in your plont. 


* Tests, being conducted at the Squier Signal The engineering staff of the Bird Company is at 


e ^ 
laboratories, to compare cushioned and conven- your service for all small bearing problems. Engineering 


Over 40 years of serving industry with Quality jewel bearings 
: — 330 West 42nd Street 
ó &.Co., Inc. New York 36, N. Y. 
Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 


I Spruce Street, Waltham 54, Mass. 
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Is reversing your 


Bodine has a broad line of 
dependable motors to 


solve this problem for you 


The coal dust, moisture and corrosive gases 
found in boiler rooms, plus demanding performance 
requirements, resulted in about a 90% motor failure 
record for the basically same damper control 
now manufactured by the Cleveland Fuel Equipment 
Co. At that time, it was equipped with a brush type 
motor. After a thorough analysis and study of the 
problem, Bodine's local representative and factory 
engineers prescribed a Bodine Type NCI-12R, 
totally-enclosed, ball bearing, capacitor motor. 
Result—years of trouble-free, 
customer-satisfying service. 
Whatever your fractional horsepower motor problem 
might be—reversing, constant speed, steady 

torque, unusual mounting — Bodine's engineering : 

know-how, extensive motor application experience 
and wide selection of standard motors will help L E C T R I CA eR M 

solve it for you. Bodine motors are a distinct sales 


asset to your product, specify them today. D R i v t U N IT 


BODINE ELECTRIC CO. Mr. N. F. 
2260 W. Ohio St., Chicago 12, II. Hahn, President, Cleve- 


land Fuel Equipment Co., manu- 
REPRESENTATIVES IN PRINCIPAL CITIES 


facturers of an extensive line of 
IN CANADA: RENOLD-COVENTRY, LTD. combustion control equipment, 


selected Bodine motors for these 
reasons: "... capable of reversing 
every few seconds, and we do not 
know of a Bodine motor that has 
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| RUBBER INSULATED 
| ^ CLIPS, CLAMPS 
| VOU te US AND PARTS 


We design and manufacture the ax Cable, Loom, Tube, Wire 
world’s largest variety of indus- DM od and Pipe 


| @ ARco rubber-insulated metal parts offer a utility 

i ~ value that far exceeds their reasonable cost. Greater 

. . . | t d . k * —* —— — function in — of — 

trial slides, used mainly today in Re oe eine tore ‘of the sorvice vacetiontion thet 
Ad 5 F = ARco irsulated parts can add to your product. 

z : 1 * 4 Call for « sultation with our thoroughly expe- 

electronic equipment. Pictured i deed Engins cou. A s to aoe QU Eu 

4 F T you can improve your product with a low-cost 

| ipo : ARco —— = ven. Better re m 

p a | T S us one of your standard parts for a sample ru r 

is a typical example, gg 1 


insulation and a quantity estimate. No obligation. 


WRITE FOR THIS VALU- 


in which the slides i DOABLE INFORMATION! 


_ You will find many ways 
— in which you can im- 
79 prove design, engineer- 


. oe o | "n E be - m ing and production in 
provide easy access Aye eres e i 


for servicing any component. | 2 IEE 
1. The component J 


can slide out fully, 


jay. 


AUTOMOTIVE RUBBER CO., INC. 
14«96 Beach Hd at P.M.H.R., Detroit zB. Michigan 
* 

ARCO RUBBER PROCESSORS 


ANYTHING CAN 4033 HOMESTEAD ROAD e HOUSTON, TEXAS 





JVEREO 
witH russer — ey Alico MANUFACTURERS * DESIGNERS * ENGINEERS 


easily. Sustains up to 


200 pounds per pair. 2. The com- 


ponent can be tilted [3 
and locked at any 





of several angles, 


Resinite Coil Forms 
are laboratory tested 
: | =. oe — 
o o eir operating char- 
up to plus 90° or minus 90°. acteristics vole 
ume resistivity . . . 
—— s . 
, thermal properties . . . 
3. If desired, can TE 
tion .. . and resist- 
t". to — 
| e reakdown—repre 
be entirely removed o oaa D 
basic components for 
electronic application. 
a nd retu rn ed . Resinite Coil Forms are available with in. 
side or outside threads, slotted, punched 
or emborsed. Axial pressure in excess of 
25 lbs. is accomplished through a special three row threaded 


Does this suggest any new appli- | design. Torque can be controlled to + or --1 in. oz. 


RESINITE 8704: for coil forms requiring very high dielectric 


i j i properties under extreme humidity. 
cations in your field? Tell us. | a . dity 


RESINITE "AC": for applications po vary high dielectric 
strength. Electrolytic corrosion is impossible. 


RESINITE 104: for stapling, severe forming, fabricating. 


G r a n t | n d u st r j a | S | id e S | Send today for full details and technical information. 


luct of the engineering department | RESINITE i 
a product o € g p ; | CORPORATION 
of Grant Pulley and Hardware Co. DIVISION OF PRECISION PAPER TUBE 
31-75 Whitestone Parkway, Flushing, N. Y. 


2035K W. Charleston St., Chicago 47, Ill. 
79 Chapel St., Hartford, Conn. 
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COOL BEAUTY | 


THAT GIVES YOU THE AIR..... 
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I 
METALS add 


mar resistant beauty 





se ie i i i i i. i i a i 


to room air conditioners 


m M— 


€ it takes only a flick of a switch to turn hot, 

muggy weather into cool mountain breezes these 

days with modern room air conditioners . . . and 

sleek unit surfaces stay attractive and free of damage 
from dents, scratches and fingerprints with the dis- 
tinctive beauty of mar-resistant Rigid-tex Metal trim 
on cabinets and control panels. a wide selection of 
exclusive, design-strengthened »atterns are available to 


add unusual eye-appeal that helps sell customers on sight. 


whether your product is to be a room air conditioner or 
any one of an unlimited variety of products, you'll find that 
the strength, beauty and utility of Rigid-tex Metal can help 


protect, display and sell your product to its best advantage. 


€ write for your copy of detailed Design Imagineering Folder 


. today. 


RIGIDIZED METALS 1 


6738 Ohio Street Buffalo 3, N. Y. U.S. and 
dii F g^ Warehouses and Soles Representatives in oll w 


Foreign 
Principal Cities throughout the U.S. and Canada Patents 


OFFICES IN 










Here’s why leading manufacturers specify 
CAMBRIDGE Wire Mesh Conveyor Belts... 


ACCURATE CONSTRUCTION —every step of the construction of 
your belt is carefully controlled so that the finished belt meets 
specifications for size, mesh count and mesh openings. Even the 
welds at the edge of the belt are specially inspected to make sure 
you get maximum protection at this most vulnerable part of the belt. 


RANGE OF SPECIFICATIONS — regardless of the type of product 
to be handled by the equipment you design, there's a Cambridge 
wire belt specification to meet your needs . . . close meshes for 
small parts or flat bottom containers, open meshes for larger or 
heavier parts. Even processing through heat, cold or corrosive con- 
ditions is a snap when the proper metal or alloy is chosen for 
fabricating your Cambridge wire mesh conveyor belt. 


EXPERIENCED ENGINEERING SERVICE the combination of 
trained engineers both in the Cambridge plant and on our sales 
staff is your assurance that the belt recommended for you is the 
right belt. Cambridge engineers can work with you in any phase 
of conveyor belt usage . . . conveyor design, plant layout, equip- 
ment specifications, etc. 

P. S. iF YOU HAVEN'T CONSIDERED WIRE MESH BELTS yov'll do well to find out 
how they cut costs and speed production by combining movement with process- 
ing of foods, chemicals, metal or ceramic products. For information write direct 
or call in your Cambridge Field Engineer. Look under "Belting-Mechanical" in 
your classified telephone directory for the Cambridge man nearest yov. 


eit rie itl 


| 
V \— J c w M n 
^." X 4 J 


www m woo 


wn nt a D 


Pe th 








Ze a Rye n A; 


Typical Cambridge belt weaves, Balanced and Rod-Reinforced 
are widely used for many processes which can be combined 
with movement, as well as for ordinary handling. Other weaves 
are also available. / 


* " / 
Gives data on design, installations and con- i 

: : > 
struction. Write for your copy now. - 


—E 


METAL SPECIAL Department P 
+ CONVEYOR++—+ METAL Cambridge 8, 
BELTS ++ FABRICATIONS Maryland 





PRINCIPAL 


The Cambridge Wire Cloth Company 


The Annual 


HANDBOOK 


of Product Design 
for 1954 


is in production 


The Annual HANDBOOK of 
Product Design for 1954 will be 
ready in Mid-November. Our spe- 
cial HANDBOOK editorial staff, 
with the full cooperation of all 
other Product Engineering editors, 
is hard at work on the year-long 
job of selecting the most signifi- 
cant design-engineering data that 
is being published in the world’s 
technical press this year. 


Indications are that this year’s 
edition of the HANDBOOK will 
be even bigger and more helpful 
to you than the 1953 HANDBOOK 
about which we are receiving so 
many enthusiastic comments from 
product-design engineers every- 
where. 


As before, all editorial material, 
and related advertisements, will be 
grouped into ten separate sec- 
tions, enabling you to locate the 
information you want on any spe- 
cific subject quickly. Both the 
editorial and advertising pages 
will be thoroughly indexed and, 
in addition, the 1954 edition will 
corry a complete editorial index 
of the 1953 HANDBOOK. 


Again this year, the HAND- 
BOOK will come to you as part 
of your regular subscription to 
Product Engineering. 


Product Engineering 
330 West 42nd St. 
New York 36, N. Y. 









INDUSTRIAL CITIES 
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WHATEVER THE SPECIFICATION 


...100K TO elay 
FOR SYNCHROS & SERVO MOTORS 


Keray, the world’s largest producer of 
government approved synchros, offers high 
precision rotary and instrument components for 
most every need. Industry, as well as suppliers 
to the Armed Forces, will find Ketay ready to 
solve their problems with a complete line of 
synchros, servos, magnetic amplifiers, 
computers and control systems. 
If you are searching for a specific size or type... 
if availability is a problem...if engineering counsel 
is needed... Ketay can help. Why not join us for 
an exploratory discussion of your particular 


problem. Write today to Dept. K 


WHATEVER THE NEED CHOOSE KETAY! 
Available as listed 
1. SYNCHRO, Size 16, O.D. 1.537", 115 V, 400 Cycles 
( Transmitter, Receiver, Control Transformer) 
2. INDUCTION MOTOR, O.D. 1.750", 3 phase 2 Pole, 115 V, 60 Cycles 
3. SYNCHRO, Size 18, O.D. 1.750", 115 V, 400 and 60 Cycles 
(Transmitter, Receiver, Differential, Control Transformer) 
4. SERVO MOTOR, O.D. .937", 26V, 400 Cycles 
5. SYNCHRO, O.D. 1.437", 14.4 V and 26 V, 400 Cycles 
( Transmitter, Receiver, Resolver, Diferential, Control Transformer) 
6. SERVO MOTOR Mk 7, O.D. 1.437", 115 V, 400 Cycles 
7. SYNCHRO, Type 1F or 1HC, O.D. 2.250" 115 V, 60 Cycles 
( Receiver, Transmitter ) 
8. SYNCHRO, Size 31, O.D. 3.10", 115 V 400 and 60 Cycles 
( Transmitter, Receiver, Differential, Control Transformer) 
9. SYNCHRO, Size 23, O.D. 2.250", 26 V and 115 V 400 & 60 Cycles 
( Transmitter, Receiver, Resolver, Diferential, Control Transformer) 
10. SYNCHRO, O.D. .937", 26 V, 400 Cycles 
( Transmitter, Receiver, Resolver, Diferential, Control Transformer) 
11. LINEAR TYPE CONTROL TRANSFORMER, O.D. 1.625", 26 V, 400 Cycles 
12. SYNCHRO, Size 11, O.D. 1.062", 26 V and 115 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
13. SERVO MOTOR, O.D. 1.062", 115 V, 409 Cycles 
14, SYNCHRO, Size 15, O.D. 1.437", 26 V and 115 V, 400 Cycles 
(Transmitter, Receivér, Resolver, Differential, Control Transformer) 
15. SYNCHRO, Size 19, O.D. 1.90", 115 V, 400 Cycles 
( Transmitter, Receiver, Control Transmitter) 


eta MANUFACTURING CORP. 
= > 555 Broadway, New York 12, N. Y. 
PACIFIC DIVISION 


12833 Simms Ave., Hawthorne, California 


DESIGN 
© KINETIX INSTRUMENT DIVISION 
VALITULLE © RESEARCH & DEVELOPMENT DIVISION 


DEDI LE iudi i3... of precision instruments, 


(3) sco components, and systems. 
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* Wire Forms 
* Wire Parts 
* Wire Handles 
* Coil Springs 
* Snap-Clip 
Fasteners 


1234 POUNDS 









Send Inquiries to 


Tee CUYAHOGA SPRING 


10251 Berea Road,. Cleveland 2, Ohio 





«soo NEW ALCOR PRINCIPLE 


Humming at 100 hours 


For Long Life it’s the POWER PRODUCTS Lightweight- | | À QU lV | N D M [ A 
Hundreds of thousands of happy users have proved Yl LEA [ | l VA M PRI | LEMS 
by years of use that the POWER PRODUCTS 2-cycle 
| — 


engine is built for long life. 


*Valcor Floating Shear Seal: = 
The reason, of g E 





Simple design eliminates need 

2 * LIGHTWEIGHT ° o 

course, IS that Power © MINIMUM EFFORT STARTING for precision fits. Seals 100% 

Products has added — — a aram" in both directions . . . and seal 

uuU ARBU LU . “ 

extra features that as- * &ALL BEARING MAIN BEARINGS — because of 
NI * SEALED DRIP PROOF CRANKCASE se'r-lapping. ` -cleaning, can- 

sure long-life and 9 FULLY ENCLOSED, FLY-BALL GOVERNOR not clog because of exclusive 

trouble-free perform- — RTT 


Mid M floating shear seal action. 


e Straight-Through Flow: 
| Absolute minimum pressure 


ance 





: | drop. 
These small extras make a big difference in per- x additio n 
T ...make it pa * Sealed-in-Coil: Never an 
— the Diui happy MI electrical failure reported. Built 


to withstand shock, vibration, 
and the elements. 

Send for free booklet — 
“The Valcor Solenoid 
Valve with the Floating 
Shear Seal." 


= be modern-go Lightweight Valcor Engineering Corp; VAICOR 
Carnegie Ave., 
. 9 POWER PRODUCTS CORPORATION | Kenilworth, N. J. Eva gauge een. 


GRAFTON, WISCONSIN | "Pat. Pending 
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Here’s a simple equation: 


NO HIGH ALLOY STEEL = NO PLANE 


‘weno: 41028 
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Without stainless steel, super-high-temperature steels 
and special electrical alloys, it just wouldn't be pos- 
sible to build, power and conirol a plane in the over- 
600-miles-per-hour class. That is our job: to develop 
and produce such metals . . . and if you have any 
problems that involve resisting corrosion, heat, wear 
and great stress, or require special magnetic proper- 
ties, we're the people to see. Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgb 22, Pa. 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 


LADING pnopuCf 
ICW-AtLoy STEES 
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© 


HA vV7OOC 


KUHN & JAC 




































Note the many planes and 
angles in the pieces shown 
above — the smooth, perfectly 
molded surfaces. Only knowl- 
edge and experience in selecting 
the material, expert skill in mak- 
ing the dies, and equal skill in 
molding can result in finished 
pieces like these. 


SEND BLUEPRINTS OR SAMPLES 


IKuhn & Jacob 


MOLDING 277 TOOL CO. 


SOUTHARD STREET, TRENTON 8, N. J 





CONTACT THE 
K & J 


REPRESENTATIVE 


NEAREST YOU 


Telephone Trenton 4.5391 


$. C. Uliman, 55 W. 42nd St., New York, N.Y. 


Telephone — Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 


Telephone — Bridgeport 7-4293 


Wm. A. Chalverus, Carson Road 
Princeton, N. J. 


E 





depend on 
the rugged 


MARK-TIME 
BU MT 
Time Switch 


SPECIFICATIONS 


UL approved for 20 ampere, 125 
volt, 1 HP or 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 

supplied with 
center stud mounting. Other 
mountings lable on request. 


This Mark-Time switch is built to uphold 
the reputation of your product. Install it 
in your appliances, devices or machines, 
and give your customers a double- 
purpose time switch. 5400" turns OFF 
the circuit at the end of a pre-set time 
period. ..and gives a clear warning 
bell signal. Your customers will like that 
double servicel 


"5400" has a wide range of applica- 
tions. . . is available with a wide variety 
of modern dials and knobs . . . can be 
supplied as an "ON" type of unit on 


_ special order. 


Write today for full details and prices. 


vp 
M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton SL, Ottawa, Ontario, Canada 
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Largest Vibration Exciter 
Ever Built espre em 


ERE'S the latest — and the larg- 
H est — vibration exciter ever 
built for shake testing. Developed 
by MB vibration specialists, this 
unit incorporates all the advances 
made in the last seven years for as- 
suring dependable operation, pure 
table motion, and absence of reso- 
nances. These include specially de- 
signed table flexures, forced air 
cooling, built in protection against 
overtravel of the table and against 
misoperation of the equipment. 


This extra heavy duty, conserva- 
tively rated, electromagnetic shaker 
has the capacity and endurance to 
permit continuous testing at rated 
output. It will handle anything from 
electrical components to air-frame 
structures. 


Remember — available MB Vibra- 
tion Exciters now range from 5 
pounds output size all the way up 
to this new giant. Make MB your 
headquarters for help on vibration 
testing and other problems. 


MODEL C-100 VIBRATION EXCITER has 1%” total table 
travel. Flexure design supports heavy table loads 
without sacrificing stroke. Trunnion support per- 
mits operation in all positions from horizontal to 
vertical, and has built-in vibration isolation. Op- 
erating range: 5 to 500 cps. 


CONTROL PANEL (Model T-100) assures proper > 
eration of equipment with interlocked contro 
Accurate, easy, continuous control of force and 
frequency permits quick adjustments, or “scan- 
ning” over entire operating range. MB Vibration 
Meter provided; also running time meter. 


ROTATING POWER SUPPLY rated to deliver full power 
without need for power factor correction. Blowers 
cool each unit separately. Alternators feed driver 
coil of shaker, with minimum harmonic distortion. 


e information and hel 
1060 STATE STREET, NEW HAVEN 11, CONN. ful c à 
complete line of Exci- 
ters Write for Bulletin 
1-VE-6. 


ints on usages of 


BULLETIN TELLS MORE 
THE MI MANUFACTURING COMPANY, INC. Contains specifications, oper- 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION © TO MEASURE IT * TO GENERATE IT 
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an APEX universal 
V assembly. o 


Built be 


Shoc! 
desti ction. 


Designed to meet J. 1. C. spec- 


r for longer boe. | 
unted to reduce self- 


Shock-absorbing bumpers cushion 
stroke, assure longer service life 


Silicon steel laminations give high 
efficiency 


Tempered steel spring absorbs vi- 


bration holds assembly firmly 


in alignment 


Hardened beryllium-copper plun- 


ger guide reduces friction and 


wear 


Heavy Formvar insulated magnet 
wire on high flow point molded 
nylon bobbin 


j INDUSTRIAL 
* SOLENOIDS - 


Four to twenty pounds —push 
or pu 
- Stroke to one inch ——— 


A. C. or D. C. models. - 





GRC WING NUTS 


Exclusive, finger-grip design; easy 
to assemble, disassemble; brightly 
finished; cleun threads 


CATAL?G 27 


has complete in:ormation, plus some 
very helpful Universal Joint Applica- 
tion Data Sheets. Write, on your com- 
pany letterhead please, for your copy. é 
NEW! GRC WING SCREWS 


A steel screw combined with GRC's 
attractive finger-grip wing-nut. 


e RUSTPROOF 
* DEPENDABLE 
* DURABLE 


A 


universal joints 


THE APEX MACHINE & TOOL CO. 


1039 So. Patterson Blvd. * Dayton 2, Ohio | 159 Beechwood Ave., New 
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ZINC ALLOY 


FASTENINGS 


GRC CAP NUTS 


Die cast, not turned! Free of tool 
marks and cut-off burrs; class 2 
threads tapped square with face of nut. 


GRC SMALL TUBULAR n 


Die cast, not headed! Closer tolerances, more 
uniform heads for greater wee. efficiency. 
Dio. up to 9/64": lengths to 5/1 


are durable. 


Gries die cast zinc alloy fasteni 
Gries fasten- 


rustproof . economical, too! A 
ings may be used without protective finishes in 
most applications. Furnished in all commercial 

finishes when desired. Prompt delivery on stand- 
ard sizes—specials to order. 


WRITE TODAY FOR SAMPLES AND PRICES 


GRIES REPRODUCER CORP. 


Rochelle, N. Y . * Phone: NEw Rochelle 3.8609 
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TH E successful solutions by Johnson Bronze 
of many bearing problems are dependent on 
a number of factors. Speed, load, shock, 
operating temperatures, corrosive conditions, 
lubrication and other considerations help 
Johnson engineers determine the types of 
bearings to be used. Of equal importance with 
the bearing material is the design and con- 
struction of the bearing. For example . . . one application 
requires a cast bronze or aluminum alloy sleeve bearing 
while another demands the strength of steel backing for 
the bearing alloy. Since Johnson Bronze manufactures all 
types of sleeve bearings (see list), the recommendations of 
Johnson engineers are free from prejudice on material, 
design, construction and finish. These sleeve bearing 
specialists are working constantly with many of America's 
leading manufacturers. They will be glad to consult with 
you, too. Write for an appointment. 


JOHNSON BRONZE CO., 508 S. Mill St., New Castle, Pa. 


JOHNSON BRONZE PRODUCES ALL TYPES OF SLEEVE BEARINGS: ALUMINUM-ON-STEEL * CAST 
ALUMINUM ALLOY * BRONZE-ON-STEEL, copper lead * STEEL BACK, babbitt lined * BRONZE BACK, babbitt 
lined * CAST BRONZE, plain or graphited * SHEET BRONZE, plain or graphited - LEDALOYL powder metallurgy 
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Eliminate "high-cost-specials" 
by standardizing on 





Reach for the handy American Stock Gear catalog 
when you are specifying gears for the product 
you are designing... Save time... Save money. 

This complete line of high quality gears in- 
cludes brass, bronze, steel, semi-steel, cast iron 
and non-metallic gears of every industrial type. 

Readily available from an authorized distribu- 
tor near you. 























American Stock Gear Catalog 300 con- 
ZA tains detailed information and latest 
prices on complete line. 








AMERICAN STOCK GEAR division 


PERFECTION GEAR COMPANY * HARVEY, ILLINOIS 









TELEFLEX 


MECHANICAL REMOTE CONTROLS 


Unlimited Rotary Motion— Meshing of 
Teleflex screw-type Cable with specially 
hobbed gears housed in Teleflex Control 
Boxes permits unlimited shaft rotation. 




























Efficiency—The unique construction of 
Teleflex Cable provides control systems 
that operate efficiently in both tension 
and compression. 


Minimum Lost Motion—Close toler- 
ances held between Teleflex Conduit and 
the Cable reduce snaking of the cable 
within the conduit. 


Flexibility —'Teleflex conduit and cable 
can be routed around obstructions and 
through areas where space is limited. 


Ease Of Installation — Teleflex Controls 
are assembled on-the-job from standard 
Teleflex parts. Prefabricated controls are 
available for short run controls. 





Engineering data for calculating operat- 
ing loads and backlash is available upon 
request. 


Write now for our latest brochure 302B 


TELEFLEX INCORPORATED 


125 So. Main Street No. Wales, Pa. 





High Speed 
PHOTOGRAPHY 
IN DESIGN 


High-speed photography not 
only offers the designer all of 
the advantages generally 
associated with ordinary stills 
and moving pictures, but also 
puts at his disposal a means 
for actually studying motions 
and events that until recently 
have never been "stopped" or 
slowed down to perceptible 


speeds. 


Product — Engineering's 
Special Editorial report on 
this subject gives designers a 
thorough study of basic con- 
siderations in the field of 
high-speed photography, op- 
eration and characteristics of 
major types of high-speed 
cameras, and some typical 
fields of application. 








Included with this report 
is a fully illustrated Chart of 
High-Speed Camera Systems, 
headed by a master diagram 
that shows the essential ele- 
ments of high-speed camera 
optical systems. 


Reprints (including chart) 
available at 35¢ per copy 


Reader Service Department 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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The LONG TORQUE CONVERTER 
is in Volume Production for... 


@ INDUSTRIAL MATERIALS HANDLING TRUCKS 


@ AUTOMOBILES 


The Long Torque Converter pro- 
vides smoother, faster, more eco- 
nomical operation for industrial 
trucks. Combined with a hydrauli- 
cally-operated clutch it provides 
even greater flexibility in use. 


Available in 11- and 12-inch diam- 
eters, for engines ranging from 
90- to 200-Ibs-feet torque, the Long 


design is easily modified for a wide 
variety of other applications. Its 
design, incorporating use of eco- 
nomical stampings and leakproof 
welding, assures /ow cost. 


To prospective users of converters 
in these capacities, we offer low 
cost production and our complete 
engineering cooperation. 


LONG MANUFACTURING DIVISION »* BORG-WARNER CORPORATION 
DETROIT, MICH. AND WINDSOR, ONT. 


— 
Tg E» 


TORQUE CONVERTERS CLUTCHES . RADIATORS è * OIL COOLERS 
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nL See eee 
o, GREATER I 


BLANK 
SIZE... 


Ball-Disc Integrator 


A small size precision integrating a 
mechanism, the Ball-Disc Integra- 
tor. Used for totalizing, rate deter- 
mination, differential analyzing, 
closed loop mechanical servo-ele- 
ment, and may be applied as a pre- 
cision variable speed drive or other 
applications. High performance and 
long life are assured by the use of 
super-finished balls and tungsten 
carbide disc. Size: Width 1%”, 
Length 2%”, Height 3%”, Wt. 21 oz. 


















FEDERAL'S NEW SHORT RUN MULTI- 
PIERCE PROCESS NOW HANDLES 68% 
GREATER BLANK SIZE. 

Any number of holes of varying diameters 
punched simultaneously with Federal precision. 
e Any stampable material e Saves time, labor 
e Varying diameters @ Lowers piece prices 











e Reduces press handling 
= Write for sample Federal's multiple hole-punching proc- 
= with cost sum- ess, by increasing the blank size, 








mary and Bulle- 
tins 101 and 161 
giving the com- 
plete Federal 
stamping story. 


again offers the customer important 
savings where precision die cut 
stampings in short runs is involved. 
Before you buy . . . try Federal. Send 
your prints for lower cost quotations. 





design simplicity 





TOOL AND MAMUFACTURING CO. 
3620 ALABAMA AVE. ‘ST. LOUIS PARK 


i 
computer components 
J 


MINNEAPOLIS, MINNESOTA 
“QUALITY STAMPINGS IN SMALL QUANTITIES 





e Built for YOUR job 

* Built for economy 
nal computer components with de- gs — | Behe. TE ; 
sign emphasis on high performance and ^ 


— 
i 


ty are worthwhile factors to con- | 


E 


Jey when faced with weight, size and 


ectr 


tions imposed by high 


mputer or control problems 


Whatever your product, if you have an appli- 
cation that calls for a rugged, always reliable 
source of fractional h.p., you'll want to work 


with EEPCO engin«ers. 


cope is also well-quafffied to inves- 


tigate your particular system peeds " 
i — Out of the tremendous variety of power 
] í problems solved by EEPCO has come a repu- 
tation for compact, workable design ‘hat is 
unsurpassed in industry. Concentration has al- 
ways been on providing a power source that 


, » EEPCO INGENUITY 
easily meets the products requirements . . . AT WORK 

that is efficient and economical under all con- This is an EEPCO-designed 
dition of service. reversible motor with gear 





For information on these 





E Of course, we'll work to your specifications, ———— gd 

or other.computing- or will be glad to furnish you with our com- and high torque are required, 
controlling devices, write. plete engineering service for new designs to D p 
help improve your product's performance. this Model AC-490-C motor 


weighs only 10 ounces and is 


precision-made for durability. 
LIBRASCOPE, INC, Check with EEPCO today. e for ty. 


Analog and Digital Computers, 
Input-Output Devices and Components 





LD ELECTRO ENGINEERING PRODUCTS CO. 


609 W. LAKE STREET, CHICAGO 6, ILLINOIS 


. P MOC MOTORS & GENERATORS © CAPACITOR TYPE MOTORS © UNIVERSAL MOTORS 


1607 FLOWER STREET, GLENDALE, CALIF. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 






* DC MOTORS & GENERATORS e SHADED POLE MOTORS 2-4-6 Pole * P.M AC GENERATORS 





390 Product Engineering — August, 1953 


| 
p 
1 
g 
| 





Hanovia Explosion-proof Safe-T-Aire Lamps, 
installed in cubicles in the Sterile Products 
Department at Merck & Co., Inc., Rahway, N. J. 
lamps generate germicidal wave bands of 
ultraviolet light to kill bacteria and fungi ond 
help protect penicillin, streptomycin and other 
“wonder” drugs from contamination. 


Glass by Corning makes 


Hanovia Chemical and Manufac- 
turing Company, Newark, N. J. 
faced a materials problem that 
threatened the development of their 
explosion-proof germicidal lamp. 
The principal use of the lamp is to 
kill bacteria in areas such as hospital 
operating rooms and sterile manu- 
facturing sections of pharmaceu- 
tical plants. But the light from the 
lamp includes a high-frequency 
wave band which produces poison- 
ous ozone and must be filtered out. 
Hanovia brought this problem to 
CorNING and found the solution— 
a glass jacket for the lamp, which 


CORNING GLASS WORKS 


filters out the unwanted wave band 
and transmits only the ultraviolet 
bands that have maximum germi- 
cidal power. The jacket, made from 
Vycor brand glass 7910, is explo- 
sion-proof, too, so the lamp can be 
used in hazardous locations. 

Vycor brand glasses do many 
things you would never expect of 
glass. They’re 96% silica and have 
many of the properties of pure fused 
quartz, but are less expensive. You 
can plunge them from a furnace at 
1800° F., into ice water without 
fear of cracking. You can use them 
for high frequency electronic ap- 


another product dream come true 


plications, such as in capacitors and 
resistors. Their design possibilities 
have scarcely been explored. 

CORNING engineers and glass- 
making facilities have helped de- 
signers use glass to improve the 
operating characteristics, looks, and 
costs of hundreds of consumer and 
industrial products. We will wel- 
come the chance to discuss any 
materials problem you may have. 
Start the ball rolling today by send- 
ing for our booklet, “GLASS—its 
increasing importance in product 
design.” The coupon is for your 
convenience. 


VYCOR brand glass jacket gives lamp four operating essentials: 


1. Transmits wave band at 2537 angstroms, 
where it has maximum bactericidal power. 
2. Filters out very short wave bands which 
produ.e poisonous ozone in the atmos- 
phere. 3. Provides the strength and air- 
tightness to make the lamp explosion-proof. 
4. Permits easy cleaning. 


CORNING GLASS WORKS, Dept. PE-8, Corning, N. Y. 


Please send me your 12-page illustrated booklet, “GLASS—its increasing 


importance in product design.” 


SAna aaan 


CORNING, NEW YORK 


Corning meant research in Glatt 
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QUALITY GASKETS 
FOR INDUSTRY 


EF A leader in the non-me- 
tallic gasket field for 
nearly half a century, the 
VELLUMOID brand hos j 
always stood for highest 
quality. Send us your 
) gasket problems. 
Ask for our Technical Data Book 
and samples for testing. 
VELLUMOID 
B 444 VELLUMOID 
* VELBESTOS 
L (Compressed Asbestos) 
Ae VELLUTEX 
M VELCOREX 
VELBUNA 


M THIOKOL & SUNA N 
A Coated 













M. Cre VELLUMOID co 


Worcester (6) : Mass. 


Leave jigsaw puzzles to the kids- 


Don’t waste valuable manpower on 
“jigsaw” assembly jobs! 


Many time consuming fabrica- your parts and help you elimi- 

tions can be cast as a single unit nate costly “jigsaw” operations. 

—more economically, and with You’re sure to make worthwhile 

better appearance, by Sacks- savings in production costs with 

Barlow and Newark Malleable. our gray, malleable and ductile 
We'll be glad to go over all of iron castings. 


It’s important 
for you to know... 


WHAT'S AHEAD 
IN METALS 


16 pages — 25 cents a copy 


This Special Editorial Report pro- 
vides an informative summary of 
recent noteworthy developments 
in ferrous and non-ferrous metals 
and new ideas in their successful 
fabrication. It contains invalu- 
able information on new methods 
of shaping steel . . . new types 
of metals for high temperature 
and structural uscs . . . new metal- 
ceramic combinations . . . new 
stainless and alloy steels . . . 
new light metal alloys . . . new 
production techniques. Write to: 








“JIGSAW” FABRICATION some port cost in a single 
3 different small ports i 


unit... fora 
welded together . . . production saving of 22%! 


| THIS IS A WASTEFUL AND THIS is the 


READER SERVICE DEPARTMENT 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 


SACKS-BARLOW 


FOUNDRIES, INC. 
NEWARK MALLEABLE IRON WORKS 
357 Wilson Avenue, Newark, N. J. 


Resident Representatives in 
New York, Philadelphia, Boston, Baltimore and Bridgeport, Conn, 
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"series ocs” relay 


“OCS” RELAY SPECIFICATIONS 


cams—Each revolution is divided into 
36 steps—any combination of “operated” or 
“‘ynoperated" intervals can be provided. 


contact arrangement— Maximum of ó 
contact springs for each of the 3 cams. 


spring contacts—Twin contacts. Will make 
and break load of 150 watts (maximum 3 
amps.). "Heavy-duty" single contacts 

can be provided for higher current. 


speed of operation—Self-interrupted, 65 
steps per second; impulse-controlled, 
30 steps per second. 


vibration—Withstands up to 10.5 G. 

shock and acceleration—Un to 25 G. 
ambient temperatures— — 55°C.to + 75°C. 
weight—1 4-20 oz. 


size—3 V, " x 2-7/16" x 1-25/32". 
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"series ocs" combines 
relay and stepping switch 
functions 


« » e PROGRAMMING IS CUSTOM-DESIGNED 


Here's a shock-resistant relay which can be used for cam-switch- 
ing . . . for alternate on-off operations . . . or as a "stepper". 
You specify the programming when you order Automatic 
Electric's *OCS" Relay—select a contact sequence to fit your 
applications. This compact unit simplifies engineering—cuts 
space, weight, maintenance costs. 


cam-switching — You can replace whole banks of relays and 
combinations of relays and stepping switches with this versatile 
unit. Dependability of the stepping mechanism is proved by 
performance records exceeding 250,000,000 high-speed oper- 
ations! That’s really performance! 


alternate on-off operations — You can specify this 
rugged new relay as a replacement for the delicate latch-in type 
relay. “OCS” will give you excellent service under extreme 
conditions of shock, vibration, and temperature variation. 


stepping operations — Stepping is high-speed, accurate 
and dependable. Can be driven self-interruptedly to produce a 
time cycle or for “homing”. 


Complete data on Automatic Electric’s new “OCS” Relay can 
extend the scope of your planning. Write today to: Automatic 
Electric Sales Corporation, 1033 West Van Buren Street, 
Chicago 7, Illinois. In Canada: Automatic Electric Sales 
(Canada) Ltd., Toronto. Offices in principal cities. 


RELAYS 


PRODUCTS OF THE 


SWITCHES 


INDUSTRIAL DEPARTMENT OF 


AUTOMATIC <> ELECTRIC 


CHICAGO 





Typical example of a precision, 
custom-made gear by Perkins 


Across the Nation 


on countless products 


you'll find the “imprint” 


of Perkins custom-made Gears! 


for no matter how good the product 
may be .. . if the component gears are 
custom-made by PERKINS it will be a 
better product. Long experience coupled 
with New England craftsmanship is a 
potent and hard-to-beat factor in the 
production of precision gears. 


You Furnish the Specifications 
We'll Produce the Gears 


PERKINS MAKES: 

to customers’ specifications, in all mate- 
rials, metallic and non-metallic: bevel 
gears, ratchets, sprockets, ground thread 
worms, spiral gears, helical gears, spur 
gears with shaved or ground teeth. 
Have us quote on your requirements. 


* A new product is the PERKINS 
PRECISION SPRING COILER. This 
coiler (patent applied for) turns out 
precision springs—any type, shape, size 
from wire sizes .005 to .125. Complete 
data and prices upon request. 


* Another new product — the PER- 
KINS “BENDIT 15”—a patented 
metal forming machine which bends 
and shapes sheets, rods; strips tubing 
into innumerable complex as well as 
simple forms that would be difficult or 
even impossible to make by other 
means. Eliminates need for expensive 
tools or specialized skills. Height 47”, 
net weight 200 Ibs. Write us today for 
descriptive catalog, prices, etc. 


PERKINS MACHINE & GEAR C0. 


WEST SPRINGFIELD, MASSACHUSETTS 








Best Answer To 
Conveyor Problems 
Found In Speed-Trol 


Speed-Trols were the best engi- 
neering answer to our problems 
in conveyor installations for the 
Railway Express Agency at their 
St. Louis Terminal, reports Rob- 
ert H. Mayer, Vice President, 
Alvey Conveyor Manufacturing 
Co. Speed-Trol’s positive speed 
setting, wide speed range, finger- 
tip speed control, ruggedness 
and compactness solved our 
problems of wide differences in 
load with respect to weight and 
quantity, space limitations, and 
the need for quick, easy speed 
adjustment. 


STERLING SPEED-TROL 


GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 


Equipment adaptation to: Sequence syn- 
chronization — operators’ abilities — load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or 
shape of material to be processed, machined, 
conveyed, blended, mixed, etc. 
Process control of: Temperature — viscosity 
— level — pressure — flow — etc. 
Time control of: Baking —drying— heating 
— cooking — pasteurizing — soaking — chem- 
ical action—etc. 

With Speed-Trol you get the maximum in 
production, plant efficiency, quality & profit. 


20-page illustrated catalog... 
Sterling Speed-Trol, Slo-Speed, 
Klosd and Klosd-Tite Electric 
Power Drives. Write for catalog 
No. A-431 


TERLING 


ELECTRIC MOTORS 


Plants: New York City 51; Chicago, IIl. 
Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Offices and d.stributors in all principal cities 
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NOW...A new source of supply 


for Magnesium Sand Molded Castings! 
American-Stardard 


The modern facilities and production experience American- 
Standard has built up in supplying magnesium castings to the 
Armed Forces during two wars now can be offered to civilian 
manufacturers who need these light weight, adaptable, excep- 


tionally machinable castings. 


Although American-Standard is not primarily known 
for manufacturing magnesium castings, it is not a novice 
in this field. During World War II and since, American- 
Standard has turned out these light weight, durable 
castings for military use. In fact, during the last war 
when American-Standard had four plants producing 
these castings, it was the Jerges? producer of magnesium 
sand molded castings. 

Now American-Standard can offer to civilian manu- 
facturers some of the output of its Litchfield, Illinois 
foundry ... which is equipped with such facilities for 


American-Stardard 


control of casting as X-ray, spectrographic analysis, 
metallographic investigation and other recognized types 
of foundry controls. 

It is equipped to turn out almost any size and shape of 
magnesium sand molded casting . . . and to serve you 
promptly. 

American-Standard also has experienced engineers 
who will be glad to analyze your particular design prob- 
lem, and to help you in any way possible. They're al- 
ways at your call. For further information about Mag- 
nesium Sand Molded Castings, just return the coupon. 


* Dept. PE-83, Pittsburgh 30, Pa. 
Please send free literature on Magnesium Sand Molded Castings. 


Pear ee 


American Radiator & Standard Sanitary Corporation, Dept. PE-83, Pittsburgh 30, Pa. 


AMERICAN-STANDARD «+ AMERICAN BLOWER + CHURCH SEATS & WALL THLE 
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Your LOGICAL source 
for optical parts is 
BAUSCH & LOMB 


. because you can order from a catalog stock of 
lenses, prisms, reflectors, and other optical parts, 
made to the highest precision standards of the 
optical industry. 


* Plano-Convex Lenses * Equilateral 60° Prisms 
(Centered) * Right Angle Prisms 
* Double-Convex Lenses * First Surface Reflectors 
* Double-Concave Lenses — Plane 
* Plano-Cylinder Lenses * Second Surface Reflectors 
* Positive Meniscus Lenses —Plane 
e Negative Meniscus Lenses ° Second Surface Reflectors 
* Projection Condensers —Concave Spherical 
© Achromatic Lenses + Parabolic Reflectors 
* Crown Glass Wedge Type ° Cylindrical Strip Lenses 
Prisms * Ground Glasses 
* Heat Absorbing Glass 
* Retardation Plates 


WRITE for catalog, and for information 


on special orders. Bausch & Lomb Optical 
Co., 66820 St. Paul St., Rochester 2, N. Y. 


BAUSCH ¢ LOMB CENTENNIAL 





i 
| 


AS 
| INTRODUCTORY 








EN 


INTRODUCTION TO THE 
THEORY OF PLASTICITY 


FOR ENGINEERS 
Just Published! 


Clearly presents a theoretical and mathematical in- 
troduction to the behavior of ductile metals beyond the 
elastic stage — basic laws of 
the mechanics of e E basic 
theories of plastic flow 

tions to involv 

plastic strains, metal 

pi nd other 

volving -— strains. By 
Hoffman, p . 

and Engr’g Mech. and George 
Sachs, Dir. of Metallurg. Res.. 
Syracuse Univ. 272 pp, 148 illus.. 
$6.50. 

















ENGINEERING 
ORGANIZATION 
AND METHODS 


pressato a specific pian for organ- 
izing and operating —— 
sign engineering departments. Methods described 
are basic—proved by successful use in a variety of 
industrial concerns, Gives an insight into the funda- 
— of organizing, operating, and controlling 
neering department, plus detalled instruc- 

gene X. applying these fundamentals. By James 
hompson, Consulting Mgmt. Engr. 337 pp., 147 

* $6.00. 


OIL HYDRAULIC POWER 
AND ITS INDUSTRIAL 
APPLICATIONS 


You'll find this guide a valuable working tool cover- 
ing modern practices in oil hydraulics—development, 
and practical applications. Discusses genera- 

tion of ol! hydraulic power . . . its use in and 
reciprocating motors . . , its control by table 
valves . . . its ome — piping. tubing 
and fittings. 2 Hyd le Consulting 
Engr. 366 pp., 27 ius. ^ $8.0 00. 





ENGINEERING 
MATERIALS 
Just Published! 


Gives a practical basis for under- 
standing all engineering materials 
by exp fully and simply 
the “how, what, and why'' of representative types. 
You gain a -" - pieture of wood, stone, 
brick, cement, pi iron, steel, and alloys, 
ete.—their properties, structures, and related char- 
acteristics, and how they are affected by 

Important recent advances in the treatment of 
engineering materials are included. By Irvin e 
Cowdrey, Assoc. Prof. Emeritus, M.1.T., and 
Bartholomew, Jr., Assoc. Prol, Univ. of Gen: 
409 pp., illus., $6.00 








SEE THESE BOOKS 10 DAYS FREE 


p—---—--—-----------4 


MeGRAW-HILL BOOK COMPANY, INC. 
330 W. 42nd Street, NYC (36) 

Send me bookí(s) checked below for 10 days" exami- 
nation on approval. In 10 days I will remit for 
book(s) I keep plus a few cents delivery, and 
return unwanted book(s) stpaid. (We pay for 


delivery if you remit with this coupon—same return 
privilege.) 


CJ Hoffman & Sachs—THEORY OF PLAST.—46.50 
O Tepen—tneme ORG. and METHODS— 


D Ernst—0!L HYDRAULIC POWER—$8.00 


O Gowdrez & Bartholomew—INTROD. ENGR'G 
MATERIALS—$6.00 
(Print) 


CP TTTTTT Zone State 
Company 


o E b ; , PE-8 
This offer applies to U. S. only. 


L' m d 
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V e 


Fasco Model 6R 


(1/225 to 1/50 hp) internally cooled 
—a useful power source where am- 
bient temperatures are unfavorable. 
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IN MOVING AIR 


| eke 4— n «^ 
Kk Every day, engineers face new problems in moving air. 
Sometimes air movement is an end in itself—as in ventilating, 
heating, or cooling equipment. Sometimes air movement is 
needed to cool the device itself. In any case the air has to 
move in certain ways . . . under certain conditions. 


You want your provision for moving air to work smoothly, 
efficiently. You want its power source to work quietly, faith- 
fully —with little or no attention. And you want economy — 
perhaps in space, certainly in cost. In your solution of this 
many-sided problem, Fasco can help. 

Illustrated are three Fasco shaded pole units, typical of a 
broad range of motors and motor-blowers which are at their 
best in fan-duty applications. 


The variety of Fasco Motors (2-pole, 4-pole, and 6-pole— 
from 1/500 to 1/8 hp) and Blowers (from 15 to 275 cfm) is 
important to you. It can give you added freedom in your de- 
sign, by offering motors and blowers that will fit into close 
quarters or operate under difficult conditions. Or it may 
provide the advantages of a custom-built motor at a mass- 
production price. 

And most important is the engineering service that goes 
with it. If shaded pole motors will do your job—and they're 
proving themselves every day in new applications—Fasco 
engineers will make sure you get just what you want. 


To get them started, all you have to do is write a letter. 


Fasco Model 50755 
(144 cfm) a sturdy motor-blower 


unit, operotes quietly at low 
4-pole speed. 


Small motors and blowers for industry 


Fasco Model 3A3 

(1/30 to 1/15 hp) the 

"Space-Saver" —a quiet, 

6-pole motor, only 3 5/16” 

— INDUSTRIES, INC. 


ROCHESTER 2, MEW YORK 





4 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. 


Moly-sulfide 


A LITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 36N-Y 
| e. 2 £d Please send me your Free Booklet 
“JOHN CRANE” TEFLON parts can —V eunte an Maly-sulfide 
cations. Investigate now. Let us know your requirements. Send for m ..... eene nene nen 


our 12-page illustrated catalog. Crane Packing Company, 
1845 — — * ee 13, Illinois 


RDUM keen ee ee 
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HOW TO OFFER AIR SUPPORT 
when target is not seen 


Blinding rain! Darkest night! Obscuring clouds! One of these 
conditions . . . or all three combined . . . deter planes from 
seeking out and destroying enemy strong points in support 
of friendly front line troops. That's why the Ford Instrument 
Company was called in by the Navy to design and build 
compact, airborne equipment to do this job. 

This is typical of the problems that Ford has been given 


You can see why a job with Ford Instrument offers young 
engineers a challenge. If you can qualify, there may be 
a spot for you in automatic control development at Ford. 
Write for brochure about products or job opportunities. 
State your preference. 
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Our Aircraft —— 


by the Armed Forces since 1915. For from the vast engineer- 
ing and production facilities of the Ford Instrument Com- 
pany, come the mechanical, hydraulic, electro-mechanical, 
magnetic and electronic instruments that bring us our “to- 
morrows" today. Control problems of both Industry and the 
Military are Ford specialties. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 








General Bronze Corporation, Garden City, N. Y., discovered 
that this Hitchiner-cast window lock housing gives completely 
satisfactory performance and eliminates the drilling and bor- 
ing of a half-inch through hole and the milling of slots and 
dovetail recesses as well as the drilling and countersinking of 
mounting and set screw holes. In the investment casting only 
the set screw hole is drilled and tapped. 


Figure it out for yourself what this saving must be and at the 
same time give thought to how Hitchiner Investment Castings 


might save you money on components for your product. 


One of our technically trained representatives will be glad to 
discuss your problem or, if you send us drawings and specifi- 
cations, we'll give you a complete engineering analysis and 
recommendations without obligation. 


If you want your castings finished to print we 
con supply them through an associate company. 


HITCHINER Manufacturing Company, Inc. 


MILFORD 4, NEW HAMPSHIRE 


Representatives in principal cities. 








Is there any data 


available on elastic 
elongation of chains? 


Actually, until very recently 
there has been little or no data 
available to designers regarding 
elastic elongation of various 
types of chains. A report in your 
Annual HANDBOOK of Product 
Design for 1953, however, for the 
first time outlines and shows in 
table and graph form the results 
of extensive tests to determine 
accurately the average elastic 
elongation of single strand ASA 
roller chain, double pitch con- 
veyor chain, and cable chain. 


The HANDBOOK, published for 
the first time last November, has 
earned the acclaim of design en- 
gineers everywhere for its 
abundance of up-to-the-minute 
and lastingly useful product en- 
gineering data. All the vital in 
formation in the HANDBOOK is 
separated into ten major classifi- 
cations and fully indexed so that 
you can easily find exactly the 
data you particularly want. For 
example, the report mentioned 
above, titled “Elastic Elongation 
of Chains,” is found in the section 
on Power Transmission. 


Another edition will be along to 
join your ‘53 HANDBOOK in No- 
vember. The Annual HANDBOOK 
of Product Design for 1954 will 
present an even broader, more 
informative selection of data im- 
portant to you in your work. 
Again, you'll receive the HAND- 
BOOK with your regular sub- 
scription to Product Engineering, 
at no extra cost. 


Product 
Engineering 


330 West 42nd Street 
New York 36, N. Y. 
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Special double-ended Howell Motor drives pump and bottle pocket chain on Cherry-Burrell milk-bottle washer. 


Could you use a double-ended motor? 
Cherry-Burrell does, and saves money! 


The Cherry-Burrell Corpora- 
tion of Little Falls, N.Y., is a 
prominent manufacturer of 
dairy and food-processing 
equipment. In developing a 
milk-bottle washer, they needed 
motors to power the bottle 


The Model “SC” Cherry-Burrell milk- 
bottle washer handles 48 quart- and 60 
pint-bottles per minute. 


pocket chain and the washing 
solution pump. They put the 
problem up to Howell. 


Howell designers came up 
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with a special space- and cost- 
saving arrangement — one mo- 
tor to do the work of two! 


They installed a double-ended 
shaft in a 5-hp, 3-phase, 60- 
cycle, 220/440-volt, 1800-rpm. 
type SC motor. On one end, 
they mounted a special Style C 
pump flange mourting to which 
the solution pump was bolted. 
On the other end, a belt and 
pulley set-up was fixed to drive 
the bottle pocket chain. 


This compact drive unit was 
tested on the washer and 


worked fine. It took the inter- 
mittent loads and jogging oper- 
ation in stride. It has performed 
perfectly in damp locations. 


Could you use a similar 
double-ended motor in your ma- 
chines or operations? Do you 
have a tough motor problem 
of any type that needs the at- 
tention of Howell designers? 
We're always at your service 
with standard or special mo- 
tors from 1% to 500 hp. Call the 
Howell man in your locality 
for immediate help. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


MANUFACTURERS OF PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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Here’s why those in the know 
— (demand 


two-to-one ratio gears 
for remote engagement. 


Universal joint accommo- 


Radio tuning 
dates angle drive shaft. 


shaft adapter. 


Tapered shells automatically 
center contacts for engagement. 


This highly specialized DPD2 Cannon Plug, a member of the DP 
Series, has its principal use in aircraft instrument panels and 
remote radio control equipment. But, like many other Cannon 
Plugs, it has found its way into other fields where the highest 
quality is needed and where the value of long, trouble-free per- 
formance is recognized. 

Originally this 2-gang connector was designed to assist in the 
standardization of radio and instrument assemblies so that such 
equipment might be interchanged between similar aircraft. It allows 
for compact design in close quarters with access from the front 
only. This type of application and variations of the fittings are 
shown at right. Any Cannon DPD insert may be placed within the 
shell, with or without tuning shaft, coax, twinax, large or small 
contacts, provided the separation forces of both halves are similar. 

This plug typifies the close attention to important detail that 
distinguishes every Cannon Plug— the world's most extensive line. 
If you are looking for real value, regardless of the field you work 
in, your best bet is Cannon. 


CANNON 
ELECTRIC 


Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 31, CALIFORNIA 


Pactories in Los Angeles, Toronto, New Haven. Representatives in prin- 
cipal cities. Address inquiries to Cannon Electric Company, Dept H-106, 
P.0. Box 75, Lincoin Heights Station, Los Angeles 31, California. 
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Screw ejection system for 
engaging and disengaging 
contacts. 


Hand tinning keeps solder 
inside cups. 


All pin and socket con- 
tacts precision machined 
from solid bar stock, gold 
or silver electroplated. 


Inserts may be removed 
from front or rear of shell. 


Connector is separated by turn- 
ing slotted shaft here. Complete 
unit may then be removed from 
pedestal, shown below. 


(Left) Same Cannon Plug without tuning 
shaft. Straight drive instead of 909 
gear. (Right) Similar DPD2 with Dzus 
wing nut extraction method and junc- 
tion shells. There are several other vari- 
ations. Write for details, 


SEARCHLIGHT 
SECTION 


TIPP ZI 
EMPLOYMENT 


EQUIPMENT sto or 


OPPORTUNITIES 


UNDISPLAYED RATE 


$1.50 a line, minimum 3 lines. 
To figure advance payment count 5 
average words as a line. 


Employment Wanted and Individual Sell- 
ing Opportunity Wanted undisplayed 
advertising rate is one-half of above 
rate, payable in advance. 

Box Numbers—Care of publication count 
as one line. 

Discount of 10% if full payment is made 
in advance for 4 consecutive insertions. 


Equipment Wanted or For Sale Adver- 
tisements acceptable only in Displayed 
Style. 


DISPLAYED RATE 


Individual Spaces with border rules for 
prominent display of advertisements. 


The advertising rate is $12.60 per inch 
for all advertising appearing on other 
than a contract basis. Contract rates 
quoted on request. 


An advertising inch is measured 7$" ver- 
tically on one column, 3 columns — 
30 inches—to a page. 

, 


7x22 a — 
| REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. 42nd &t. (36) 
CHICAGO: 520 N. Michigan Ave, (11) 
BAN FRANCISCO: 68 Post 8t. (4) 
Z 


POSITIONS VACANT 


| MACHINE DESIGNERS and Mechanical 

Draftsmen for design, development and im- 
pravement of high-speed medium weight auto- 
matic machinery for a wide variety of wood, 
paper and pulp products. Packaging or paper 
converting experience desirable but not neces- 
sary. Permanent. Salary commensurate with 
experience. The Diamond Match Company, 
Engineering & Mechanical Development De- 
partment, Barberton, Ohio. 


POSITIONS WANTED 


EXECUTIVE ENCINEFR—Extensive super- 

visory experience In electrical manufacturing, 
covering design, development, production, and 
engineering organization as Chief Engineer. 
Available for top level opportunity with pro- 
gressive established company. PW-8317, Prod- 
uct Engineering. 


| 
| 
| 


CONSULTING INDUSTRIAL Engineer now in 

Europe. U. S. Citizen, nationally known in 
Mechanical and Ordnance flelds seeks short en- 
gagement beginning September. Will Conduct 
investigation European products and processes, 
or sales negotiations for U. S. company. Reason- 
able on the spot fees will afford great cost sav- 
ings. Accurate confidential reports assured. 
Outstanding references. Inquires to PW-8338, 
Product Engineering. 

WANTED 


ANYTHING within reason that is wanted in 

the field served by Product Engineering can 
be quickly located through bringing it to the 
attention of thousands of men whose interest 


is assured because this is the business paper 
they read. 


TECHNICAL SALES REPRESENTATIVES 


Practical Designers, Engineers and Production 
men in sales field are available to Represent 
Manufacturers of Machinery & Equipment in 
New York and surrounding states. 


RA-8329, Product Engineerin 
330 W. 42 St., New York 36. N. Y. 


Don't forget tbe 
BOX NUMBER 


When answering the clussified advertise- 
ments ir thi» magazine. don't forget to 
put the box number on your envelope. It's 
our only means of identifying the adver- 
tisement you are answering 
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SEARCHLIGHT SECTION 


electrical engineers 
mechanical engineers 


mechanical designers 


in the field of electronic 
computers and associated 
equipment for use in busi- 
ness machines. 


Write, giving education 
and experience to Employ- 
ment Manager. 


Reply to Department E. 


THE NATIONAL CASH REGISTER COMPANY, Dayton 9, Ohio 


MECHANICAL ENGINEERS 


Research and Development 


Internationally known research organiza- 
tion needs engineers for challenging work 
on a wide variety of projects in the follow- 
ing fields: 


Thermodynamics 
Heat Transfer 
Power Equipment 
Bachelor's degree and several years of research or 
development experience in one of these fields es- 
sential. Graduate study desirable, Generous bene- 


fits including liberal tuition refunds for college 
study. Send resume to: 


Personnel Manager 


ARMOUR RESEARCH FOUNDATION . 


of Illinois Institute of Technology 
Chicago 16, Illinois 


MECHANICAL DRAFTSMEN 
DRAFTING CHECKER 


Are you qualified for a promotion? The 
Packard-Bell Co. of Los Angeles offers 
top pay plus Profit Sharing bonuses; ideal 
working conditions; paid vacations; at- 
tendance allowance and free group insur- 
ance to highly qualified Droftsmen and 
Drafting Checkers. Write or apply to: 


PACKARD-BELL CO. 
12333 W. Olympic Los Angeles 64, Calif. 


Product Engineering — August, 1953 


ASSISTANT CHIEF DESIGNERS 


READY FOR. . . . .. 
A CHANGE 


If you feel that your present job 
does not offer you the future — — — 
youi aro secking—and * you — —— 
qualify—we are interested in m -— — A 
you. sponsibilities reloted !o design 
projects for mechan'cal equip- 
ment. Some checking of draw- 
We have openings in our ex- * es 
panding Product Development 
Department for work on prod- 
ucts in the major home appli- 
ance field — ranges, reírigera- 
tors, freezers and air-condition- — 2 E 
ing equipment. —— and date avail- 


ADMIRAL CORPORATION 


GALESBURG, ILLINOIS 


Well rounded board layout or 
design training and experience 


Compensation dependent upon 
experience and ability. Salary 
increases based on merit and 
initiative. Location is in Gales- 
burq, Illinois—a community with 
a future. Submit complete 








SEARCHLIGHT SECTION 


WANTED 
A DISTINCTIVE PRODUCT 


Our client, an established New England manufacturer, wants to add one or more 
products selling through same channels as present line: will be interested in 


1. Small machine tools, such as milling machines or tool grinders. 


2. Accessories for machine tools, such as drill attachments, drill heads, dividing 
heads or adjustable angle plates. 


Market acceptance established, sales potential $500,000 a year and up. 
Please write referring to advertisement No. 57. Brokers protected. 


We are compensated by our client. 


WELLING & WOODWARD, INCORPORATED 


52 Vanderbilt Avenue 


CONSULTANTS IN DIVERSIFICATION AND NEW PRODUCTS 






CHIEF ENGINEER 


CONTROLS 


Excellent opportunity to join a young, 
aggressive top management team as di- 
rector of all design and development. 


$25,000 







Our company is a well established and 
nationally known control company. We 
are seeking an experienced administrative 
engineer, between 38 and 45, to direct 


the program for expanding our product 
line. 





Reply briefly and in confidence, stating 
age, education, present position, and 
home telephone number. 





P-8573, Product Engineering 


330 West 42nd St., New York 36, N. Y. 








CHIEF UESIGN E.G AEER 


Opportunity for M.E. graduate with at least 10 
years of experience in mechanical design and 
design supervision. Wili be in charge of the 
design of electro-mechanical devices used in 
electrical power transmission and distribution. 
Will direct n engineers and dr-ftsmen and 
be responsible final product design. Must 
have thorough knowledge of manufacturing 
processes. Good salary, meri* increases, = 
Sick leave, profit sharing retiroment m 

tion is with a long estoblished but a 

ng company located in a smali mid-weste-n 


town, 
P-8451, Product Engineering 
$20 N. Michigan Ave., Chicago 11, Ill 


Chicago manufacturer wants qualified en- 
gineer to head small but growing engi- 
neering department of recently established 
rapidly expanding instrument division. De- 
sign, development and product experience 
with mechanical and electrical instruments 
and controls needed. Ability to organize 
and supervise group necessary. Applica- 
tion should include complete resume of 
education, experience and past earnings. 
P-8645, Product Engineering 
$20 N. Michigan Ave., Chicago 11, IL 





— — — — 


— — — 





















manufacturer wants qualifed 
engineer to head small but growing engi- 
neering depurtment of recently established 
rapidly expanding instrument division. De- 
sign, development and product experience 


with mechanical and electrical instruments 
and controls needed. Ability to organize 
and supervise group necessary. Applica- 
tion should include complete resume of 
education, experience and past earnings. 


P-8586, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


New York 17, N. Y. 








E aman wres | || PROFESSIONAL | 


or more experience to head industrial engineer- S 

ing section. Know tool and die design, jig and ERVICES 
fixture design, methods, plant layout, cost re- 
duction. Must be thoroughly familiar with 
machining and assembly including most mod- 
ern types of equipment. Will supervise all 
plant and process engineering, standards, plant 
machinery and tool maintenance. Salary, 
bonus, merit increases, paid sick leave, profit 
sharing retirement plan. The position is with 
a long established but growing company lo- 
cated in a small mid-western town. 


GREEN AND SIMES 


CONSULTING SPECIALISTE oO TTAN 
N sone designed and developed 
Present p roducts redesigned - future markets 


P-8454, Product Engineering Manwacturing and administrative methods simpli- 


520 N. Michigan Ave., Chicago 11, Ill. Hotel Mariemont Building Cincinnati 27, Ohio 













GEORGE H. KENDALL 


Consulting Mechanical Engineers 
tudies: pas or Product 
Redesign Existing Products for Greater Profit. 
Trouble Shooting Productivn, bua Cost Preh'ems, 
Specialist Automatie Machinery, Process. (ontrois, 
New Y Patent Studies, investigatione, 
s & Process Engineering Studie 
P. 0. Box 3 Bat 1923) Tel. Darien 5$ 1501 
| _Noroton Heights 3 Offices Darier, Connecticut 
——— —Ó—Ó —Ó' 


| NEW YORK 








are porous castings 


TESTING LABORATORIES. INC. 
Causing you losses? 


nan EE! halt AL, M GeTeOes 
LuUhtiit AL ENGINRE 

ANALYTICAL. CHEMISTS, PAVAN IRTO, I-RAY 

— Teste of al! Materials and l*roduets, Plan! 
w. Fliek Services 'm ^pecial Measurement of 

JAeuma. Vibration and ether. Consz'tanta to 
Litigatiw and Process Engineer ng and w « 

*9 Wasningion St. New York City 6, Y 

—— — — —À —M 

























SKINNER, ARLAN ANu IRELAND, INC. 


Consulting Ent:teers i 
Spaciuising in Mag,ee Materials «nd 
Their Applic»: lon 





Offce and Laborermry India:apolis 1. Indiana 


— —— — — — 


CENTRIFUGAL CASTINGS 


* Get details — re- 
quest booklet. 
American Non- 
Gran Bronze Co., 
Berwyn, Pa. 


— —— — 


The Consulting Engineer 


By reason of specia training, 





wide experience and tested ability, 
SUBCONTRACTING 
MILITARY AND COMMERCIAL 
Design, developm manufacture of 
Servomechanisms. "TL m Satur- 
able Reactors, Magnetic Amplifiers. 


FIDELITY INSTRUMENT CORPORATION 
320 W. MARKET e 
TEL. 7675 YORK, PENNA. 


coupled witb professional integrity, 
brings to bis client detached en- 
gineering and economic advice that 
rises above local limitations and en- 
compasses the availability of all 
modern developments in the fields 
where be practices as an expert. 
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301 
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HARD AS A BOARD 


or soft as "cotton candy", Felters 
Felt is available in practically any 
combination of thickness, hardness 
and color. See "'Felters Design 
Bock”, below. 


@ 4 


e 
© 
> 


f; 


ELT +s 


FELTERS 


— JUST THE WAY 
YOU NEED IT, 

IN ANY SHAPE, 
THICKNESS, COLOR 
OR CONSISTENCY. 


HOW PRODUCT PLANNING CAN BE HELPED 
WITH FELT BY FELTERS... 


VIBRATION/NOISE control can be 
accomplished by using Felters Felt in 
various grades, to eliminate up to 85% of 
transmitted vibration and noise. 
SURFACE FINISHES can be provided 

to meet your exact requirements . . . from a 
rough or fuzzy surface to a close sheared 
or sanded finish. 

WICKING from 1/16" to 34" 

dia., and in special shapes, is made to 
meet your tolerance requirements. 

Flat, round or square, Felters 

wicking is always uniform 

from shipment to shipment. 


the FELTERS 


Company 
228 South Street, Boston 11, Mass, 


Felt characteristics and 
specifications for vari- 
ous applications are des- 
cribed in the 16-page 
“Felters Design Book.’ 
Just drop us a line for 
your copy. 





DARCOVA PUMCUPS 


more efficient...job after job! 


DIAGRAM OF DARCOVA PUMCUP 
ACTION (greatly exaggerated) 


NORMAL: BOTH PUMCUPS 
RELAXED 


+ — -—— 


UNDER PRESSURE: PUMCUPS SEAL 
AGAINST CYLINDER DESPITE WEAR, 
MINIMIZING SLIPPAGE 


Phantom cutaway showing a 
typical Pumcup piston assembly. 


O matter how tough your pumping prob- 

lem Darcova Pumcups can help solve 
it... this has been proved in thousands of 
plants year after year. 


Darcova Pumcup Advantages 


1. Texture engineering that not only increases 
volumetric efficiency, but keeps it high with 
no appreciable fluid slippage for the entire 
life of the Pumcups. 


2. Darcova Composition Pumcups give many 
times the life of other types of piston pack- 
ing... at least 3 to 1! 


3. Standard or special compositions are avail- 
able for exceptional stabiliw in handling 
almost any fluid . . . strong acids, alkalies, 
food products and even troublesome petro- 
leum derivatives. 


Send For Free Bulletin—Ask for Bulletin 
No. 4401 on Pumcups for reciprocating 
pumps; Bulletin No. 4502 on Pumcups for 
air and hydraulic mechanisms. Address... 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 25, Pa. 


PUMCUPS 
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Drawing 

Extruding 
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Molding....6, 15, 272, SIA 300, 


Stamping 
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Welding 


ENGINEERING & PRODUCTION 
SERVICES 
65, 93, 110, 125, 330, 344, 346, 22 


335, 396 
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MOUNTINGS 


The new Super-Dome Passenger Cars of the Milwaukee Railroad are 
air conditioned to maintain comfortable temperature at all times. A 
20 ton capacity Trane Compressor and a 20 ton capacity Trane Con- 
denser in each car do this important job: Lord Mountings protect 
these Trane Units from vibration and shock and prevent transmission 
of the unit vibration to the car thus assuring passenger comfort. In 
these ultra-modern cars the passengers enjoy the benefits of healthful, 
tempezate air. This is another of the many examples of Lord ver- 
satility in assisting designing engineers to solve difficult mounting 
problems. You are invited to consult with us on the application of 
Lord Vibration and Shock Mountings and Bonded-Rubber parts to 
improve the operation of your product. 
SAE National Aeronautic Meeting 
Hotel Statier—Booth No. 21 
Los Angeles, California 
Sept. 29— 
Oct. 3, 1953 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 

233 South Third Street 413 Fidelity Union 72S Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 

$11 Curtis Building 280 Madison Avenue 520 N. Michigan Ave.Room811 Hanna Building 


LORD MANUFACTURING COMPANY * ERIE, PA. 
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perform each specific job with maximum efficiency and 
economy. Sprocket ratio, chain impact, tension, drive 
speed and other factors are determined, not on the 
drawing board alone, but in the field where ACME 
engineers observe and test chains at work while new 
equipment is being designed. In that way, ACME 
Chains are made to deliver positive power trans- 
n Ñ m à mission with economy and dependability under 
all loads at all times. 
+ Write or telephone Holyoke 2-9458, your 
y) a) inquiry requesting information or ACME 
J | engineering assistance. 


9 LN | 


=] 


Write ‘Dept. 1K for 
new illustrated 76 


page catalog on use 

and application of 

roller chains and 

sprockets. OLYOKE 
MASSACHUSETTS 


408 


ACME Roller Chains are designed and engineered to | 
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This indez is published as a con- 
venience to the readers. Beery 
care is taken to make it accurite 
but PRODUCT ENGINEERING 
assumes no responsibility for er 
rors or omissions. 
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American Blower Corp 

American Brake Shoe Co 

American 

American Chemical Paint Co.. 

American Hard Rubber Co.... 

American Insulator Co 

American Lava Corp 

American Radiator & St. Sani- 
tary Corp. 

American Screw Co 


American Steel Foundries, Inc., 
Level Load Axle Div 


American Steel & Wire Co..... 

American Welding & Mfg. Co.. 

Amplex Mfg. Co. Div. Chrysler 
Corp. 

Anchor Coupling Co., 

Apex Machine & Tool Co 

Arkwright Finishing Co 

Armco Steel Corp...... doses 


Arrow-Hart & Hegeman Elec- 
tric Co. 273 


Atlantic Casting & Engineering 
Co. 2 


Inc. 
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Brown & Sharpe Mfg. Co 
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Bunting Brass & Bronze Co... 


Cambridge Wire Cloth Co 
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Electrical Engineering & Mfg. 
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This rubber diaphragm is a vital part of an 
improved “packless” valve recently developed. 
It provides an air tight seal for hard-to-hold 
gases or volatile, corrosive fluids. The dia- 
phragm is strong enough to contain high pres- 
sures—yet sufficiently flexible to permit easy 
valve action. 


In addition to heat, chemical, and abrasion 
resistance, the rubber diaphragms must endure 
test flexings equal to many years of normal 
operation. 


Continental met—and exceeded—these ex- 
acting manufacturing specifications. The solu- 
tion of this problem typifies the technical 
service in rubber offered by Continental. 


When you need better engineered rubber 
parts, why not enlist the help of specialists? 


LET US SEND YOU THIS CATALOG 


This new engineering catalog lists 
hundreds of standard grommets, 
bushings, rings and extruded 
shapes. It will be a valuable 
addition to your working file. 
Send for your copy today or.. 


See our Catalog in Sweet's File 
for Product Designers 


MANUFACTURERS SINCE 


1903 


CONTINENTAL 


RUBBER WORKS 


1982 LIBERTY STREET + ERIE 6, PENNSYLVANIA 











MILITARY 
APPLICATIONS 


CONSTANT RESEARCH on improves 


timing motors enabled HAYDON* to intro- 
duce among other advanced timing compo- 
nents, its 6700 series 400 cycle timing motor, 
This is an hysteresis type synchronous timing 
motor, essentially two phase. It is furnished 
with capacitor for self starting operation on 
single phase. Variations in temperature, volt- 
age and heat do not affect timing, which is 
as accurate as the frequency control. 


The HAYDON 9200 Series D. C. motor for 
timing applications is designed for operation 
from 6 to 30 volts. It can be supplied un- 
calibrated for use with external resistance or 
calibrated with resistance type leads. 


The 9250F Series HAYDON D. C. motor pro- 
vides the more uniform torque and speed 
characteristics of a unit wound for 28 volts, and 
has an R. F. Interference filter. It offers super- 
ior performance over a wide temperature range 
as well as under load. The current and power 
drain is lower and no calibration is required. 


The 1600 Series is the basic motor of the 
HAYDON line. This motor offers dependable 
performance, small size, total enclosure, oper- 
ation in any position, controlled lubrication, 
simple assembly and a wide range of stand- 
ard speeds from 60 to 1/60 rpm. Can be 
supplied to service specifications. 


HAYDON Sales Engineers will gladly demon- 
strate that HAYDON motors will meet your 
requirements. Write details of your needs 
and we will be glad to help. 


*TRADEMARK Reg. U. S. Pat. Off. 


HAYDON Mfg. Co., Inc. 


Subsidiary of GENERAL TIME CORP. 


3132 ELM STREET 


TORRINGTON, CONNECTICUT 























HAYDON 


AT TORRINGTON 
HEADQUARTERS FOR 


TIMING 
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SIGHT FEED VALVES E 


| 


| 
| 


AUTOMATIC 
POSITIVE 
LUBRICATION 
INTO YOUR PRODUCTS 


LUBRICATING 
SPECIALTIES 


Sight Feed Valves provide a 

means of regulating and visuall 

checking oil flow at the point o 

delivery to bearings, gears, etc. By reg- 

ulating the Sight Feed Valve, oil flow is 
controllable from 2 drops per minute up to 21 U.S. 
gallons per hour. The oil stream through the 

valve is visible at all times through a removable, 
dust-proof sight glass. Sizes 1" to 1" i.p.s. for 
working pressures to 125 p.s.i. 


SIGHT FLOW INDICATORS 2% 


With a Nugent Sight Flow Indicator installed in 
your lubrication system, you can tell at a glance 
whether or not oil is flowing properly to vital 
parts. The Sight Flow Indicator can also be wired 
with an alarm bell to sound in any desired location 
—enables you to correct troubles quickly and 
protect valuable equipment. Windows are 


removable for cleaning. Sizes from 4" to 6". Sight Feed Valve 


MULTIPLE OILERS i 


Nugent Multiple Oilers are designed 
for lubricating enclosed bearings and 
other hard-to-get-at spots. Oil from 
a pump or reservoir is piped to the 
oiler and fed to the bearings by 
means of tubing through independ- 
ently adjustable needle valves. 
Available in a variety of types with 
any number of feeds. 

In addition to lubrication special- 
ties, Nugent offers a complete line 

of lubrication devices and oil filters. 
Write for descriptive literature, 
mentioning the type of equipment 
you are interested in. 


. fiG.IS030-Ne 24 
Multiple Oiler 


& Co., Inc. 


CHICAGO 22, ILLINOIS 


CPS. POMLE GR FEPIALE 


441 WN. Hermitage Ave. 
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The most complete line of 


AIRCRAFT INVERTERS 


The Red Bank Division of Bendix Aviation 
Corporation is the logical place to find your 
answer to aircraft inverter needs—and for 
three significant reasons. First, we offer the 
widest range of inverters. Second, we design 
and build each inverter as a complete, uni- 
fied mechanism. Third, we are equipped to 
design and produce inverters for all kinds 
of special-purpose applications . . . and, in 
fact, are now engaged in developing in- 
verters up to 5000 VA and for high tem- 
perature, high altitude applications. Our 
current production models are described 
below. For complete details on these and 
also on special-purpose designs, write Air- 
craft Inverter Section, Bendix Red Bank 
Division, Eatontown, N. J. 


Mod. 1 & 2 


Navy 


minal value of 27.5 volts, but all units are designed to 


NOTE: D.C. lapel itp ewe Oe Amperes shown are values at 27.5 volt input. 


operate from 26 to 29 volts. Input 


Manufacturers of Special- Purpose Flectron Tubes, 
Inverters, Dynamotors and Fractional D.C. Motors 


EATONTOWN, N. J. 
Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 





Photo Courtesy Ex-Cell-O Corp., Detroit, Mich. 


this has a BEARING on the subject 
— —— 


Illustrated here are transfer machines typical of several installed in the manufacturing plant 
of a large automotive producer . . . the first of which was put in operation during the early 
part of 1951. 





Each of these machines is being automatically lubricated with a TRABON system. Two 
systems cover 195 bearing points each; two, 151 points each; and two, 305 points each. 


Each system is so proportioned that slides, ways and heavily loaded working bearings re- 
ceive the proper amount of lubricant every 20 to 30 minutes. All minor bearings on fixtures 
receive the exact amount of lubricant required every four hours. 


Whether your problem is to lubricate a hot metal crane, crushers, ore unloaders, presses, 
rolling mills, blast furnaces, boring mills, or any other industrial application . .. a TRABON 
system is your answer. 


Completely sealed— positive—hydravlic—handles oil 


or grease—backed by years of experience. : 





WRITE FOR BULLETIN 529 


ENGINEERING CORPORATION 


40th STREET e 


COATTA D PM OP 
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When you must have slow speed power, always 
consider first MASTER Right Angle Shaft Gearmotors. 
They're very compact low in cost safe . 


and so easy to use. 


And nowhere else can you get anywhere near the 
wide range of selection that you have in MASTER 
Right Angle eee M lida | sizes 
"s to 25 Horsepower for all electrico specifications 
ond in splash-proof, enclosed or explosion-proof con- 
struction. Gear reduction ranges up to 430 to | with 
the countershaft in either horizontal or vertical posi- 
tions. In RT A these gearmotors can be supplied 
with integrally built electric brakes . . . three types of 
variable speed units. . . and with fluid drive units for 


cushioned power. 
Try them .. . you'll find they're the horsesense way 


to get slow-speed hersepower. . 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 


D 


Ñ) y m " | \ m N 


you can't heat them 
for compact slo-speed power 





GRAMIX. searines in new 


swinging hub casters help shop trucks roll 
smoothly over rough, bumpy floors 


The new swinging hub caster is designed and built by Standard Manufacturing Company 
of Mt. Airy, North Carolina, for shop trucks, dollies, trailers and other materials 
handling equipment. Operating on a clever adaptation of a spring-centering 
principle, the new caster “steps” over bumps, protecting the cargo it carries 
from shocks and jolts and providing a smooth, virtually noiseless ride over rough, 
uneven floors. GRAMIX bearings at the hub of each caster help account for this 
remarkable performance. These bearings have a porous structure and can 

be oil-impregnated during manufacture to provide a constant film of oil at 
the bearing surface, insuring smooth, quiet operation and helping to 

absorb vibration. Designed for a rated load of 800 Ibs. per wheel, the 

casters consistently carry loads up to 2000 lbs. per wheel with ease. GRAMIX 
bearings, gears and other parts are compacted from powdered metals under 
pressures up to 70,000 Ibs. and sintered in high temperature furnaces. 

They can be produced in relatively complicated shapes to tolerances as close as 
.0005”. They need little or no machining thus virtually eliminating 

scrap loss and waste. GRAMIX parts are strong and tough and will usually 
outperform and outlast similar machined parts for only a fraction of the 

cost in production quantities. They can increase the efficiency of your 
products and perhaps reduce your costs considerably. 


GRAMIX CATALOG FREE 


The new illustrated GRAMIX catalog is full of facts and figures, 
charts and data that tell you all about GRAMIX parts. Chances 

are it will suggest many ways in which GRAMIX parts can 
improve your operations. Write us today for your free copy. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 





